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COMMITTEE OF PATRONS 


Argentina 
"= Junta Nacional de Carnes ( National Meat Association). 


| Belgium 
| - Fédération nationale des Fabricants de Conserves de Viandes (National Meat Canners Federation). os 
_~ Groupement des Fabricants de Confitures, Paétes de Pommes, Conserves de Fruits et Fruits confits (Associ- 
ation of Manufacturers of Jams, Apple Pastes, Canned Fruit and Candied Fruit). aa 
- Groupement des Fabricants de Conserves de Légumes de Belgique (Belgian Vegetables Canners Associati n). 


- Groupement des Fabricants d'Emballages métalliques légers de Belgique (Belgian Association of Mamfa 
of Light Metal Containers). 


- Groupement des Industries du Poisson (Fish Industries Association). 


- Institut national pour l'Amélioration des Conserves de Légumes (National Institute for the Improvement of 
Canned Vegetables). 


; Denmark 
‘Fiskeriministeriets Forsggslaboratorium (Research Laboratory of the Ministry of Fisheries). 
= Finland | 
Finska Fiskeri 4/B. > 
| France 


Metropilitan France : 


Chambre syndicale des Forges productrices de Fer-blanc et de Fer-noir (Tinplate and Blackplate Mills Com- 
mittee). ae 
= Confédération des Industries de Traitement des Produits des Péches maritimes (Confederation of Industries 
; for the Processing of Sea Fishery Products). 3 Gee. 
- Fédération nationale de l'Industrie de la Salaison, de la Charcuterie en Gros et des Conserves de Viandes 
(National Federation of the Salting and Curing, Wholesale Pork-butchery and Meat Canning Industry). 
Fédération nationale des Syndicats de eid de Produits agricoles (National Federation of gies 
ral Produce Cammers' Associations). 2S 
Syndicat national des Fabricants de Boftes, Emballages ae eee métalliques (National Association of 
Metal Container, Packing and Closure Mamfacturers). 4 
Union des Syndicats francais age Fabricants de Conserves de Poissons (Union of French Fish Canners’ 
ciations). 
Union nationale des Fabricants de Conserves de Fruits et de Confitures (National Union of Canned Fruit al 
Jam Mamfacturers).. 
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Overseas France : 


aX, 
Syndicat des Fabricants de Conserves et de Salaisons d'Algérie (Association of Food Canners and Curers “Ye 
Algeria). . 
Syndicat pineraa algérien de la Conserverie, Fruits et Légumes (General Association of Algerian ahaha and 


Vegetable Canners). ; 
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Morocco ™ 


dustries du Poisson du Sud du Maroc (Association of Southern Morocco Fish Processors). 
Seeecayier ces industries de la Conserve au Maroc (Federation of Food Canning Industries in Morocco). ’ 


Netherlands 


nfabrieken (Fish Camners' Association). 
Dcturvaleeioas acesteeven-on Vleeschconservenfabrieken (Processed and Canned Meat Manufecturers' Associ- 


ation). 
~~ Norway 
Hermetikkindustriens Laboratorium (Canned Food Industry Laboratory). 
Norwegian Canners' Association. 
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)- Instituto Portugués de Conservas de Peixe (Portuguese Institute for Canned Fish). i. : 


+ Junta Nacional das Frutas (National Fruit Association). 
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Sweden 
: gery Research). 
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Switzerland 
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Food Manufacturers’ Federation, Inc. 
The Metal Box Company, Ltd. 


- association suisse des Fabriqu 


International Association 


- International Tin Research and Development Council. 
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Mr. R.V. MANAUT, Président, Comité international permanent de la Conserve (Permanent International Committe 
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p Messrs. 


L. ALQUIER, Président, Syndicat national des Fabricants de Boftes, Emballages et Bouchages métalliques (Ne 
tional Association of Metal Container, Packing and Closure Manufacturers). 

H. CHEFTEL, Directeur, Laboratoire de Recherches, Etablissements J.J. Carneud et Forges de Basse-Indre. 

L. de CLERVILLE, Président, Union des Syndicats frangais des Fabricants de Conserves de Poissons (Union c 
French Associations of Fish Canners). 

M. FOURNIER, Président, Fédération nationale de l'Industrie de la Salaison, de la Charcuterie en Gros et de 
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re arose pee pete ust sy 

A. FRANCGOIS-PONCET, sident, Chambre syndicale des Porges productrices de = - 

plate and Blackplate Mills Committee). : : Terrblans.«t 08 Fr eae 


Ww. She ieee Syndicat des Conserveurs de la Région parisienne (Paris District Food Canners' Assc 
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P. MAINGUY, Président, Union nationale des Fabricants de Conserves de Fruits 
a Union of Camed Fruit and Jam Manufacturers). 
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TO OUR READERS 
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aper or re . 
Sanur waioh thé reader will find ay pe ype in this program is preceded 


by referring to the same number printed at the potted on wha senene sirst part of the volume (white paces 
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gavecriae. ontain the Summaries of the discussions to which the papers submitt 
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PROGRAMME OF THE CONGRESS 


OPENING 


(Tuesday, October 16 - morning) 


Opening speech by R.V. MANAUT, Chairman of the Organizing Committee of the 2nd International Con- 
gress on Canned Foods and of the Permanent International Committe on Cammed Foods (C.I.P.C.). 


FIRST MEETING 


(Tuesday, October 16 - afternoon) 
PRESERVED FOOD AND NUTRITION 


Chairman : Professor Ch. RICHET, Member of the Académie Nationale de Médecine (France). 
Secretary : J. DUROCHER, Directeur, Institut national de la Conserve (France). 


Rie Food preservation and world nutrition, by A.G. Van VEEN, Prof. Dr., Acting-Director, Nutrition Division, 
Food and Agriculture Organization of the United Nations (F.A.0.). 


II. The nutritional quality of canned foods. 


| Part 1. The nutritive value of canned foods; a basic approach by C.G. KING, D. Se. Scientific Di- 
rector, the Nutrition Foundation (United States of America). 


Part 2. Review of research on nutrient retention during canning,by L.E. CLIFCORN, D. Se., Director 
: of Fundamental Research, Continental Can Company (United States of America). 


et - On the comparative digestibility of certain foods, fresh and canned, by M. FONTAINE, Professeur, Muséum 
National d'Histoire Naturelle, Laboratoire de Physiologie, and Mrs N. CANNEPIN, Ingénieur I.P.C. 
(France). 


SECOND AND THIRD MEETINGS 
(Wednesday, October 17) 


TECHNICAL DEVELOPMENTS OF THE CANNING INDUSTRIES IN VARIOUS COUNTRIES SINCE 
THE FIRST INTERNATIONAL CONGRESS ON CANNED FOODS (October 1937) 


Chairman : H. CHEFTEL, Directeur, Laboratoire de Recherches, Etablissements J.J. 
Carnaud et Forges de Basse-Indre (France). 


Secretaries : 2nd meeting : D. REMY, Directeur, Confédération des Industries de Traitement des 
Produits des Péches maritimes (France) and P. BRUAND, Secrétaire Gé- 
néral, Fédération nationale de l'Industrie de la Salaison, de la Char- 
cuterie en Gros et des Conserves de Viandes (France). 


3rd meeting : G. ROSKIS, Chef du Service de Documentation, Institut national de la 
Conserve (France). 


General reports by branch of industries 


branch 
° lve years' progress in the canning of fishery products, by M. JUL, Chief of the Technology . 
rid Prratartne et edion, Food and Agriculture Organization of the United Nations (F.A.0.). 


Vv. Technical progress in the canned meat industry, by J.P.K. van der STEUR, Chemical Department, Lever 
Brothers and Unilever (Netherlands). 


by 
in the vegetable canning industry throughout the world during the last 10 years, 
y reo. DORODERA, Directeur, Sand G. ROSKIS, Chef du Service de Documentation, Institut national de la 


Conserve (France). 


II. Development in fruit canning (1937-1951) by W.B. ADAM, Deputy Director, Fruit and Vegetable Preservation 
Research Station, University of Bristol (United-Kingdom) . 


seg ae 


Reports on various countries 


Algeria 
Developments in the canning industry in Algeria between 1938 and 1950, by F. NEAU, Etablissements 
pons hia Carnaud et Forges de Basse-Indre. 
Australia 


Technological and economic advances in the Australian canning industry since 1938, by C.E. NORTON , 
a Se apearoh Department, Southern Can Company Pty, Ltd. 


belgium 
xX Technical progress in the Belgian canning industry since 1938, by P.H. LEFEBVRE, Chef des Laboratoi- 
; res, Institut national pour l'Amélioration des Conserves de Légumes. 
Spain 


fish, by F. LOPEZ-CAPONT, Di- 
° a cessing industry in Spain, more especially with regard to : 
= be acss technica} Services, Unidn de Fabricantes de Conservas de Galicia. 


Denmark 


xII. Canned meat in Denmark, by C.S. LARSEN, Margarine Compagniet. 


United-States of America 


XIII. Technological advancement in food processing methods in the canning industry,in U.S.A.,in 1940-1950, 
by C.O0. BALL, D. Se., Research Specialist in Food Technology, Rutgers University. 


XIV. Twelve years' progress in the United States canning industry, by R.H. LUECK, D. Se., General lianager 
\ of Research, American Can Company, and K.W. BRIGHTON, D. Se., Supervisor, Technical Laboratory, 
‘American Can Company. (+) 


France 


xv. fechnical progress inthe French canning industry during the last 10 years, by J. DUROCHER, Directeur, 
and G. ROSKIS, Chef du Service de Documentation, Institut national de la Conserve. 


Israel 


XVI.| The citrus products industries of Israel, by W. PILNIK, D. Se., Director of Research, Central Citrus 
{ Products Research Laboratory, and M.A. JOSLYN, D. Sc. 


Morocco (French) 


XVII. The canning industry in Morocco, by R. MEESEMAECKER, Pharmacien-Colonel, Directeur technique des 
Laboratoires, Fédération des Industries de la Conserve au Maroc. 


Netherlands 


XVIII. sin el which was anticipated under this figure when this book was planned could not be given to 
e Congress. 


Portugal 


xIx. Recent technical progress in the Portuguese canned fish indust 
ry by H. PARREIRA, Engenheiro Chefe 
Servigos Industriais, Instituto Portugués de Conservas de Peixe. te a : 


United-Kingdom 


xXx. Recent developrents in fruit and ve 


t - . 
ADAM, Deputy Director, Fruit thi able canning in Great-Britain, by F. HIRST, Director, and W.B. 


vegetable Research Station, University of Bristol 
XXI. Developuients in the fish cannin 
- @ industry in the United - Kingdom duri the past 10 years vy J.C. 
HUNTLEY, Deputy Director, Research Division, Metal Box SouE Ty’. re 3. ie tale 


XXII. Jam canning in the = 
ae weet RHODES, ueae” Kingdom, recent technical developments, by Miss M. OLLIVER, M. Sc., F.R.I.C, 
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(+) This report was submitted by Be 
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Sweden : % 
Development in Sweden's canning industry, by F. JAKOBSEN, Direstor, Research Department, P tua 


faktur. 
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XXIV. The canning industry in Tunisia, by R. HAMARD - ee. 
Na titiee<ThAre. » oY » Sous Directeur, Etablissements J.J. Carnaud et Fe 


Union of South Africa j 


xXV. Recent technical developments in the canning industry of the Union of South Africa, by G.G. K 
D. Sc., Research Department, Metal Box Company, Ltd. aad 


f FOURTH MEETING 


(Thursday, October 18 - morning) _ - 


‘', LEGISLATION 


Chairman : C.A. ADAMS, Director, Food Standards and Labelling Division, Ministry 
(United-Kingdom) . 
Secretary : Ch. LAGNEAU, Directeur, Union nationale des Fabricants de Conserves de Fru 


de Confitures (France). 


xXVI. Food laws and enforcement in the United-States, by C.H- BLOEDORN, Manager of Techni c 1 Se: 
Continental Overseas Corporation (United States of America). (+5 i. 


XXVII. Some comparisons between food legislation of various countries, by C.L. HINTON, Superinten 
Research, British Food Manufacturing Industries Research Association (United-Kingdom) . 


FIFTH MEETING 


(Thursday, October 18 - afternoon) 


Economic section 


COST AND AVAILABILITY OF CANNED FOODS COMPARED WITH HOME COOKED FOO 
IN VARIOUS COUNTRIES a 


E. MAYOLLE, Vice-Président, Conseil national du Patronat frangais (France) 
J.M. RAUFASTE, Secrétaire Général, ¥édération nationale des Syndicats de Cor 
veurs de Produits agricoles (France). 


Chairmen 
Secretary 


Belgium — 

. n of the cost and availability of canned and fresh foods, by P.H. LEFEEVRE, Chef des L 

Bay ittt Be ccires, Institut national pour lt Amélioration des Conserves de Légumes a 
Denmark r 


“~ 
ared with canned food and the same dishes prepared ith fre: 


: ‘few dishes prep 
~<a Comper 150) ey. BRAMSNAES, pirektor, Fiskerministeriets Forsggslaboratoriun. 
United-States of America aa 
| ed, frozen,and fresh fruits and vegetables in the 
Jo. Comparative cost and ape ae panne) ae a sapaad fs <3 resh fruits snl eas ms . 


United States of. Anerteas chool of Medicine. 


logical Chemistry, Yale University 5S 


| f Food Inspection (california) ; 
aper Milton P- DUFFY, Chief, Bureau © ° Pp nis ) 
fs) Zoli m ee Mined er apnt of Stee $4 Federal Food Laws in the Unit ed-States of America. + 
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France 
Comparative cost and availability of preserved and fresh foods, by G. JUMEL, Conseiller technique, 
Conseil Supérieur de la Conserve. 


XXxXxI. 
Sweden 
XXXII The cost and availability of industrial food products, as compared with home made products, in Sweden, 


; a General principles for canparing 
5 ‘. F.ll.,Direktor, Hemmens Forskninginstitut, an 
Seche reer pier tts similar home prepared dishes, by G.- BORGSTROM, D. Se., Direktor, Svenska 


Institutet for Konserveringsforskning. 
Scientific section 
BACTERIOLOGY OF DELIBERATELY NON-STERILE CANNED FOODS. 
NON-ENZYMATIC BROWNING 


Chairman : M.A. MACHEBOEUF, Chef de Service, Institut Pasteur de Paris (France). 
Secretary : L. BONNET, Inspecteur technique, Institut national de la Conserve (France). 


III. The bacteriolo of semi-sterile fish preserves, especially "“gaffelfiter”™ and “anchovies”, by Miss 
a “v. ASCHEHOUG, Chief of the Bacteriology Department, Hermetikkindustriens Laboratorium (Norway) . 


XXXIV. Studies on the processing of "foie-gras", by P. FLEURET, J. DUROCHER, Miss M-L. THUILLOT, Miss C. 
TARDIVON, and H. CHEFTEL (France). 


XXX. Studies on the production of anchovies at the Portuguese Institute for Fish Preservation; summary 
based on ° report by Ch. LEPIERRE (+) and a note by J. MERCIER-MARQUES, Engineering Chemist 
(Portugal). 


XXXVI. The bacteriological examination of canned hams, by R. BUTTIAUX, Chef de Service, Institut Pasteur de 
Lille (France). 


XXXVII. Non-enzymatic browning, by C.H. LEA, Low Temperature Station for Research in Biochemistry and Bio- 
Seared University of Cambridge, and Department of Scientific and Industrial Research (United- 
Kingdom). 


SIXTH MEETING 


(Friday, October 19 - morning) 


PACKING 


Chairman : V.J. DRESCHFELD, Sales Manager, Food Cans, Metal Box Company (United-Kingdom). 


Secretary : te ae Chef de Service, Etablissements J.J. Carnaud et Forges de Basse-Indre 
rance). 


XXXVIII. Developments in tinplate technolo by E.S. 
att tieaimiitetceieosoon ey, by HEDGES, D. Se., Director of Research, Tin Research 


XXXIx. Developments in tinplate and tinplate container manufacture in the United States during the last 


12 years, by R.H. LUECK, D. Sc., General Mana 
° ° eer of Research, American Can Compan and K.W. 
See bol Se., Supervisor, Technical Laboratory, American Gan Company (United-states of A- 


D1 


Internationel Standardization of tins 


British Standards Institution (GilveeRineton ie. foodstuffs, by G. WESTON, Technical Director, 


(+) This paper was presented by Berton s. 


CLARK, Vice-President, American Can Company. 
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SEVENTH MEETING 


(Friday, October 19 - afternoon) 


REPORTS ON THE PERMANENT INTERNATIONAL COMMITTEE ON CANNED FOOD s(C 
: be ee ; 


Chairman : R.V. MANAUT, Chairman of the Permanent International Committee or 
Secretary : A. BARILLET, Secretary of the Permanent International Committee on ¢ 


~ es. 
III. The Permanent International Committee on Canned Foods (C.1I.P.C.) in the past, ore ent s 
by R.V. MANAUT, Chairman of C.I.P.C. zy 


XLIV. Report on the scientific and technical work of C.I.P.C., by H. CHEFTEL, oa mar an of ; 
Scientific Committee. 


CLV. Report on the work of C.I.P.C. in the economic field, by P. PEISSI, Secretary-G 


DISCUSSIONS, RESOLUTIONS 


OPENING SPEECH 


by M. R. V. MANAUT 


Chairman of the Organising Committee of the 2nd International Congress on Canned Foods 
and Chairman of Comité International Permanent de la Conserve 


Ladies and Gentlemen, 


I have the honour to open the 2nd International Congress on Canned Foods. 


I am speaking both as Chairman of the Organising Committee and as Chairman of the Permanent Inter- 
national Committee on Canned Foods (C.I.P.C.). 


It is in this two-fold capacity that, first of all, I wish to extend our most cordial greetings to 
Mr. PROTIN, Director of the Agricultural Produce Division in the Ministry for Agriculture whose presence here 


- as a representative of H.E. the Minister for Agriculture - specially shows the interest taken by the French 
Governuent in this Congress. 


And it is in this same two-fold capacity that I express my gratitude to their Excellencies : the 
Minister for Foreign Affairs, the Minister for Industry and Power, the Minister for Commerce and External 
Economic Relations, the Minister for Agriculture, the Minister for Public Health and Population, the Minister 
for lierchant Marine, the Ambassador of the Argentine, the Ambassador of Belgium, the Atibassador of Denmark, 
the Ambassador of the Netherlands, the Ambassador of Norway, the Ambassador of Portugal, the Ambassador of 
Spain, the Ambassador of Sweden, the Ambassador of Uruguay, the Minister of Finland, the Minister of Switzer- 


land, who, in agreeing to sit on the Committee of Honour have given our organisation an encouragement of the 
greatest value. 


It is also in this two-fold capacity that I greet the congress members who have come in such large 
nuubers from Australia, Austria, Belgium, Brasil, Costa Rica, Denmark, Egypt, Germany, Israel, Italy, Mau- 
ritius, the Netherlands, Nicaragua, Norway, Portugal, Spain, Sweden, Switzerland, the Union of South Africa, 
the United Kingdom and the United States, as well as the representatives of international organisations, 


- the Food and Agriculture Organization of the United Nations ( FAO ) the International Organisation for 
Standardization, and the International Tin Research and Development Council. ; 


Of course, I do not forget the French congress menbers; they represent not only Metro 
, politan France 
but also numerous countries of the French Union, producers of canned rdeas. : 


. Finally, Ihave the pleasant duty of expressin ratitude to all the associations which have 
agreed to constitute the Committee of Patronage of the coherauee 


In the enlightened membership resulting from your number and your qualifications, the personalities 


who assumed the pleasant, but somewhat hea task of or 1 Congr 
Foods will find the highest possible a ages Orpen es es 


Although I am to talk to you about C.I.P.C. on Frida 

' ~I.P.C. y afternoon, during our last session, I feel 
I “ap Pts remind you that C.I.P.C. was organised in order to implement the recommendations of the lst Inter- 
national Congress on Canned Foods, held in Paris in 1937; its founders put it in charge of maintaining the 


liaison between the canning industries of the various countries and of undertaki work of an int 
character in connection with the canned food world. : " ernational 


* 


co 
« 


At its inception, C.I.P.C. had been . 
eleP.C. given the task, in particular, o ; 
national congresses so as to follow up the first one which had met with considerable sucosse. %0 ann 


this requirement C.isP.0. 
apa = st dled initiated the holding of the 2nd International Congress on Canned Foods and es— 


You have certainly examined this m 
: programme and you will have seen that bil 
Me te eee toene: eee eee toads 4 of subjects to be considered during the working ceseione., on the Caan 
eet suite Deeins tnis austerizy. ® Dice dren we have thought proper to insert in this programme wi iB 
. We also trust that you will be cheered by the th U 
are considering arduous problems, the ladi Ge reas Ma “i 
t ms, es who have accompanied you to Paris ar ri 
3 Malmaison and Versailles, the delicate colours of Ancient Monkineee Pepe the ae one t sian 
aute-Couture models. oe © elegence an 

e é 


Our prograrme of work is a heavy one and for this we m 
ust apologise. But it could no 
cs we ce te Nonoatee “eles Spe fare great progress, both theoretical ait prectieaae has 
: : ew machines have been invented, new methods have been devel nev 
processes have been discovered and put into pr 1 pei oped 
Cee teeaan in only to last Sieh meh actice, so that really what might be surprising is the ; act 


- 
In fact, as there could be no question of keeping you in Pari om 
Mahoice of subjects among all those brought to its pee A a Pel ris any longer, the C.I.P.C. had to mak 


To make a choice under such conditions, within so vast a subject-matter, i irs 
: = s a task frau iffi 
culties. The members of C.I.P.C. know that the selection to be made took a great deal more tine thea a 
expected, sothat instead of coming to Paris in May, you have come here in October; however, we must congratu 
late ourselves, as the weather which was bad in the spring, is fine this autumn. a 


At first, the C.I.P.C., in accordance with the recommendations made by its founders, - th 
Congress members, - had intended that this 2nd Congress should be almost entirely devoted to the work 
Permanent International Committee on Canned Foods. A draft progremme, far less extensive than our pi 
one was drawn up on this basis; but the examination made of it at C.1.P.C. meetings resulted in its bein 
greatly expanded so that this first post-war meeting should be more interesting and attract as many membe 
as possible. Consequently, while reserving, of course, a certain place for the activities of C.I.P.C 
entered several other items on the agenda. > 
Qur aim will have been attained ifthis Second International Congress on Canned Foods proves 4s i 
resting to the canner as to the can manufacturer, to the tin-plate producer as to the scientist, 10 t 
government authorities who, for various reasons, have to deal with all our industries as to the canned fc 
consumer. : 
* 
The confidence we have inthe success of this Congress, from this special point of view, is confirm 
by your presence here. In fact, I can see in this room members belonging to all the categories I have ji 
_ mentioned. ae 
However, we do not feel vainglorious in this connection, 4s whatever may be the subjects ad 
for the programme of 4 congress, its success is due to the valuable co-operation given by those who are > 
fied to deal with them. iM 
The C.I-P.C. has found it possible to obtain many authors of papers and reports among its members 
but it has never claimed to bring together all, or even the greater number of those whose great compet 
has caused them to be considered as authorities in the world of canned foods. And this is why, in many c 
the C.I.P.C. has deemed it proper to call on outside assistance. With very few exceptions, due only to ei} 
_ tances beyond control, this outside assistance has been given us- - 
nal Committee on Canned Foods of the Organising Committee c 


On behalf of the Permanent Internatio ee 
the Congress and also on behalf of all of us I wish to assure all these eminent contributors of our mos 


heartfelt thanks. 
I shall mention no names, 4s this 


— 


eer 


-_ 


list would be too long and also redundant, for the work and ac: 
tivity of all these men ere so well known that their names are quite familiar to you. 2 


However, 1 may say that Mr. Charles Wesley DUNN, Chairman of the Food Law Institute, member of | 
Board of Directors of the Nutrition Foundation and of the New-York Bar, was prevented at the last 2 
to us next Thursday on “Aspects of United States law concerr 


from coming to Paris. He was to have spoken 
Canned a subject on which he has particularly expert knowledge as he took 4 large part inthe dre 


of this legislation. Mr. C.H. BLOEDORN honoured us by agreeing at the last moment to take Lr. DUNN'S place. 
We owe him the deepest thanks for helping us out so willingly. 


Al 
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hes 
f the Congress having been drawn up, the necessary CcO~ operation in introducing peor 


the sessions by appointing 
.! been obtained, there still remained the matter or organising ng 
Ute rete s coupetence and authority would ensure the highest standara of efficiency for our proceedings. — 


Ladies and Gentlemen, you were certainly very pleased, on reading the detailed programe, to les ay 


National Academy of Medicine, Mr. Henri CHEFTEL, Chai + 
Recenter. goer te. coumit a Scan ADAMS Director of the Food Standards and Labelling Divished in 


eee eet s Sozent ici? ee as, MAYOLLE, Vice-President of the "Conseil National du Patronat Fran 


the United Kingdom Ministry of Food, Mr. cnantel Headaam 
un French Republic, Professor NACHEBOEUF, Departmenta ead at. 
eer df an of the C.I.-P.C. Committee on Standardization of © 


¢ ” Economic 
gais" and member of the Ec - : Chairma 
the Pasteur Institute of Paris, and Mr. DRESCHFELD, pai Kind enough to agree to preside over the various — 


oun roducts ) have 
Meet congress. ieee this ar thank them, and also all those who have had the kindness to assume 
a the delicate duties of secretaries to the meetings. a 
B : i a Gentlemen, I now invite you to set to work. May the four days which are beginning 2oe ae 
é A re an akact of recollections : and may this recollection lead you to honour us sr with ppc = 
Eechence ae CoT.P Cc. invites you to attend the 3rd International Congress on Canned Foods in some city = 


outside of France. 


The programme 0 
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PAPERS PRESENTED 


. |. FOOD PRESERVATION AND WORLD NUTRITION: 


by A. G. Van VEEN, Prof., Dr. 


Acting-Director, Nutrition Division, Food and Agriculture Organization of the United Nations 


Food is a major preoccupation of mankind. The procuction, transportation, pr rade 
food occupies more people thattany other single industry. Noverthalesareia total orld eaaet eee 
still inadequate in terms of modern nutritional requirements; and its distribution is very inequitable. 1 
situation is particularly serious in the so-called under - developed countries where over one half of 
world's population live. It is necessary not only to stimulate greater production of food but also t n 
courage better use of available supplies through the application of the modern science of food technology 
These are fields in which FAO is assisting governments to develop sound programs. i 4 


In general, products of agriculture, including animal husbandry and fisheries have ke 
oor 
qualities. According to Clarence BIRDSEYE, the inventor of quick frozen foods, 77 % of all fodke ane 
able. I do not know how he arrived at this figure. Actually, it could be said that all our foods are per 
ble unless they are properly cared for. ec 


With few exceptions, foods are seldom eaten in the form in which they are harvested. They are 
rally processed or refined in some way or other before they reach the consumer. It is easy to appre 
why food processing and preservation now constitute one of the most important industries in the world 
within comparatively recent times, however, has food technology been put on a sound scientific basis t 
making it possible for the old and usually experimental methods of food handling to be replaced with new 
better methods which result in products having greater acceptability and higher nutritional value. 
modern food technology is still in the developmental stage. 


It is fortunate that our main foods - wheat, rice and maize - keep well with little treatment. 
elaborate methods were needed for drying and storing them, they would probably never have become the ba 
of diets all over the world. This of course does not mean that modern food technology is not applicable 

y the preservation of cereals. The losses, both in terms of the emount of food and of nutritional value, wh. 
occur in the classical time honored methods of cereal processing and storage, are enormous. They are prim 
rily due to the moisture content of the cereal, unsuitable enzymatic actions, attacks by micro-organisms, ar 
methods of milling, insects and rodents. Through careful methods of drying and by the application o 
secticides, fungicides and rodent poisons, such losses have been reduced significantly. Nevertheless the 
of bread grains and rice throughout the world in 1947 was estimated to be about 33 million tons, o . 


to keep 150 million people alive for one year. 


Cereals became the main food of mankind largely because of their ease of production, as comp 


with most other foods, and because of their good keeping qualities. However they frequently form too | 
of the total calories are derived from rice 


a part of the diet. For example in the Far East 80 to 90% 

and the consumption of protective foods (animal products such as milk, meat, eggs, fish, and vegetable pr 
ucts such as pulses, green leafy vegetables and fruits) is nutritionally speaking very inadequate. One o 

important factors concerned with the low consumption of these foods in many underdeveloped countries is” a 
difficulty of preserving them adequately and at a cost commensurable with the low economic levels which pri 


vail in then. a 
We could of course imagine a prosperous, healthy and nutrition-minded population well fed according 
to modern concepts of the science of nutrition and whose diet would based on cereals and fresh protective foods. 
However this would be possible only in a fertile agricultural region without large cities which has a good 
all year around climate and which aid not suffer from over population. Such regions are of course not ea 
fo find! On tke contrary the world is full of over-populated under-developed regions, large cities and in- 
dustrial areas. Furthermore only few people are nutrition-minded. The result is that the supply of oTO— 
tective foods is one of the worlds most serious nutrition problems. Such foods do not keep well under wt es 
nary conditions of storage and transportation and they are less easy to preserve than cereals and ape 
foods such as pulses and nuts. Poverty, prejudices and lack of knowledge of what pars fe a eee et 
are also factors which prevent a lerge part of the world's population from consuming suffic her quent rp 
protective foods. Methods of preserving such foods which will make them available at phe $5 ns g geo 
cities, industrial regions and other areas where fresh foods cannot readily be obtained al e yea 


is a foremost problem confronting food technologists. : 4 : ee 
j d technology s made to nu= 

n here an example of the contribution which modern foo Dh 
+ trition eet ralntvely a few years ago milk could ee Seite nag feres creas in wntoh fe wa re. 
'p : it was the cause of serious and contagious . sping 
Batt tor _ Seah of Dee ece or transporting it to other areas was by making it into cheese or butter Ose) 


aa he 


ad 
y 


Je 


the keeping qualitie . 
y esent time in economically high developed countries 
See a eee eine modern methods of pasteurization, sterilization, dehydration, canning and vernon 
ie oT Not only te mi Lk made harmless for the consumer put it can now be stored for long periods of t 3 


an¢ easily transported. dx 
e i h more trea 
¥ e ra igh protein foods, vegetables and fruits require muc Speed 
ms Sabha tbe ee oe Rachute of preservation as drying, salting and pickling were on = 
Eeieutation, which occured accidentally in many of these abe eight ere to eae “— — = 
tion of some green leafy vegetables, fruits and milk. ch has “a 


for preserv 
long ago. 
in the preserva 


. 
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lines in many countries all over the 


le 
Sa Sh Si Erte be sasaaaars re EY TABLE I (+) 
ther effe : 
processing nethods without any scien- CANNED, DRIED, AND FROZEN FRUITS AND VEGETABLES CIVILIAN 
Eeeevesta which were invented ne CONSUMPTION PER CAPITA IN THE UNITED STATES 
riods of time. 

Bee torteced Eaves that these methods In pounds per year 
usually concern only a few products 
which are not always acceptable beyond 1930 1940 
the confines of the region in which es *. Oe 
they were developed ( e.g. fish pastes awed tPraie oe 12.0 17.5 
and sauces, fermented soy products, nae te 
fermented milks, sauerkraut etc.). New Canned juices . F 

thods are needed to enable satisfactory 5.3 6.3 
zit Dried fruit .. 
products to be made available to more ~ ie Be 
people. Preote Trulticts ce saeiees ; - 

You all know that so- pends Canned vegetables ...... 29.0 35.0 

modern food technology began in 6 ei > a a3 
early 19th century and that APPERT was Tomatoes ; 
one of the first to introduce canning ore: apa rt Ape aie 8 4:4 4. 
and sterilization of food. There is no Aa ao sug 
need for me to go into the history of ° 
food technology. You probably know mare Other canned vegetables 13.8 18.9 
about it than I do. During the past few 
decades new methods of food preservation (+) from: H.C. SHERMAN, Foods, their value and management 
have become enormously important in New-York, 1946. 


Western Europe and even more so in North 
America. For example, the U.S.A. is 
the most important foodcanning country 
in the world. At the present time two 
thirds of the total world supply of can- 
ned fruits is packed in the U.S. and 
more than 500 different types of food 
are put into cans. The U.S. is likewise TABLE II 
the most important consumer of processed 
products. The per capita consumption FOOD BALANCE SHEET UNITED STATES (+) 
of canned frozen and dried fruits and 
vegetables inthe U.S. has increased per caput consumption in g /day 
enormously since 1920. I would like to 
o ——,,,, SSS 
= just a few figures (Tables I and Ose. See6 «caer Sae 
Vegetables > a 
In Table III (p. 3) you will 


find figures on production and consump- 
tion of canned meat in the U.S.A. 


The FAO Fisheries Bulletin EROROI? ites hon cinch oe oe 
stated that in 1949 the following amounts 
of canned fish have been produced in Other wereeeseeeeeeeee 
the world. 

metric tons Fruits 
Canned salmon .......... 151,866 
Canned tuna @ereerereeseesnene 101,084 of lide ce Seren 
Canned herring and Canned @eeeereeeeeeeee 
allied species ... 261,879 Canned juice ......... 

But asit was stated ina working DPIGar avewe snd te 
paper for the Fisheries Meeting held at : 
Bergen in 1950, this large amount of - Frozen ......... 


canned products is really consumed by 
only a small portion of the world's 
population, and this makes it obvious (+) 
that the potential consumption of can- 
ned food is enormous. 


FAO Food Balance Sheets 


The dollar values of r 
etice tir isso; ii ian delseree acy in the U.S. was ( on the wholesale level ) in 1947, 0.35 billion 


in 195 
locker plants which probably contribute another 0.8 Belson spree ton ters. wn, a M4 Sat US SeaataGnG a 


I will not give you more figu 


World war II and its impact o 
modern science of food technology. te hac oneae 


od management in th 
almost be said that food ese countries toa very considerable extent; in f 
nology. cod habits are being guided to an increasing degree by the development of seas fans 


In general, 
Dal fresh ant ay ahaha idence preserved foods to have a texture, flavor and color resembling the origi 
velopment of modern “oad cuehn 6. Acceptability research is playing an ever increasing role in the : 2 
ology. In this regara modern methods of preservation are generally far ae 
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perior to the old traditional methods. For example 
TABLE III the old methods of salting, pickling, drying and 
PRODUCTION OF CANNED MEATS IN THE U.S.A. smoking altered the texture, flavor and color of 


foods considerably, and the manufacturer had little 
In million cases (48 lbs. cease) control over these changes. The consumer therefore 
had little choice; he had either to be content with 
Period Pack | Export Import the products or do without them. Of course some : 


(+) ———— |__| ___ products such as certain cheeses, marinates, sauerkraut, 
1931-1935 nates = © 3.9 0.5 0.9 fermented milks although having little in common 
1936-1940 '*) with the fresh products were accepted on their own 


i 8.0 0.3 1.7 merits. A great deal of progress has been made 
1941-1945 1 age 40.6 11.8 1.9 during the last ten or twenty years in improving 
Loe the nutrition quality of preserved foods. In the 
0 a Oe 27.0 16.2 0.1 early days of canning a large part of the nutrients, 

SS 20.7 1.0 0.7 particularly minerals and vitamins, were lost, ex- 
tracted or destroyed. Kiuch attention has been given 

Ee ee eee 23.0 0.8 Sao to methods of preservation which will retain the 
Se 21.8 0.5 1.9 maximum amount of nutritive value. The results so 


far have been very encouraging. However, I will 


leave this field to the next speakers, Drs. KING and 
(+) Average of years shown. CLIFCORN. 


From : Western Canner and Packer (Statistical 


Review and Yearbock Number) i ” Food preservation is only one aspect of 
1950. rise TOL 48 (714250, food technology which is concerned with nutrient 


content. By means of the well known methods of 
enrichment and fortification it is possible to res— 
tore the nutrients which are lost during processing. 
Enrichment is of course of practical value only if 
the foods which are enriched are stable and have good keeping qualities. es. 


As I have mentioned, food technology has influenced modern food management to a very great extent 
It has increased the efficiency of marketing foods and made wider and more equitable distribution possible. 
The fact that well preserved foods can now be transported anywhere is especially important in time of emergency. 
A striking example is the role played by the United Nations International Children Emergency Fund in furnishing 
dried skimmed milk and other preserved foods, to millions of children in countries where war, or certain 
eliergencies such as earthquakes, have deprived them of adequate food. nail 


Modern food technology has donea great deal in promoting good health. Canned frozen and dehydrated 
foods usually contain fewer micro-organisms than foods preserved according to classical methods. Furthermore 
their nutrient value is often much higher. For example foods can be canned in such 4 way that they retain 
a@ very large proportion of their original nutritive value and since they are practically sterile they are 
free of pathogenic organisms. 


Probably the greatest triumph of scientific food technology can be seen when we compare modern mili- 
tary rations with the ones used on sailing vessels a hundred or two hundred years ago. At that time it was 
impossible to keep people healthy on a diet which did not contain sufficient fresh foods which were of course 
impossible to provide on long voyages. Now however rations which do not contain any fresh foods and which 
insure good health and well being for long periods of time can be provided. Such a statement is made of 
course realizing that the progress of science may reveal new and essential food factors which must be taken 
into account in planning rations. Furthermore ir is not uncommon to discover new reactions in foods which 
are of considerable practical importance. I am thinking for example of the reactions between proteins, amino- 
acids and carbohydrates or the effects of heating on the biochemical value of proteins. I think we are all 
aware of the limitations of our knowledge but at least we know that modern military rations can be used as 
the only source of food for avery long time without any detrimental influence on health or working capacity. 
This is an achievement which we probably would not have thought possible forty or fifty years ago. 


Advances in food technology have benefited mainly the economically higher developed countries. Much 
is still to be achieved in the economically under-developed countries many of which are in tropical and sub 
tropical zones where there are special problems of production and preservation to be overcome. And these 
problems must be overcome if the nutrition situation in these areas is to be improved. 


by micro-organ- 
Crops. when harvested, and live stock when slaughtered areat once subject to attack 
isms and Lied and consequently spoilage. The same is of course true of fish. Such spoilage occurs more 
rapidly in higher temperatures. In cold clinates spoilage sets in relatively slowly so that simple hp 
methods are often quite sufficient. High temperatures, high moisture content of the air, abundance of m ripe 
organisms and insects are factors coumonly found in tropical ice kele: nine po reap ori etna eatin, ae 
, in temperete areas. Simple methods of food preservation such as . - 
ee cgacking have been alah and practiced in tropical countries for a long time but they are generally 


less effective than they would be in temperate areas. 
It must be realized that the modern methods of processing foods often increase their cost to the 


e 
consumer. This is important in considering food processing in underdeveloped countries where economic lev ls 2 


i the cost of modern processed foods are harvesting, 
Tee ene oka Wa unk ator 2 eae country such as U.S.A. harvesting because of high 


ackagin and storage. 
ert rarsl lanes ney be Dicenatee: Transportation of ats fos Oe 100 a cquentiy ee 
i ties is also expe . 
over long distances from the agricultural areas to the large c Be eee et the prices Ge /ennnann - 


ities are often high. 

prices of so-called fresh foods in large c 9a eee ene tice are 
siderably lower. Proximity of canning 

eseate ems Bee one pambar of other reasons why canned goods are often less expensives than fresh 


foods but I will not enumerate them here. ‘ 
the situation in under-developed areas ? In these at least two thirds of the pop 
Cog aa — oduce their own food supply. Fresh foods are there 


s and for the most part they pr are 
Rei saes Cawan ihe sural consumer and even when wages have to be paid for labor for harvesting or tra 


f 
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ther produced locally or imported are 
. In these countries canned foods ei e 
porting they are yer ieee enter ceae When raw foods are to be processed in great ppepibcche ae ey 
an panes Sire “ ad long distances under tropical conditions to the canning cen iil Say - pei 

et. ar theee.c nomic levels are so low, the cost of processing is relatively 


here eco 
fos and ge eco inere hac very often prohibitive. The container problem is a very serious one. 
gna 


really a need for preserved foods in these under- 
oe pees aeee estas Coy imap gr aaa tap dist characteristic of many of these lee 
sahSecmae eee rocessing and storage of cereals, and especially of protective foods, such or eee 
Bene caer, ye eeettes and fruits. If these countries in which there is often a seasonal surp “ia fe) a 
eats t eg Mie fish, vegetables and fruits, could learn to use better processing methods whic wou 
aoe then Ro rata a carryover to other seasons, their general food and nutrition situation would be im- 
aoa Dron tri cantly: However food problems are always linked up with economic problems. 


he 
sing basic food production in these areas there seem to be other ways by which t 
normous ear say/cealdcce solved. Pthe first is to have a careful scientific oundy aoeg of Loe oo 
cage methods of food preservation such as lest rig ei amipae ry ont ceobictt amas Oe oe eee 
s reference for certain avors and so-fo ° 

erie Seance.’ ines example the success of salting and drying fish depends on the A be: 
salt and the method of processing. In many areas it would probably be easy to introduce better me ae Sis re 
old methods of drying vegetables and fruits, which are still followed in many areas could be stl ake y 
by more modern but relatively cheap methods of dehydration making use in some cases for example o odes he 
a@ioxide. A more careful study of what happens during the manufacture of fish pastes which are common in a 
East Asia might well lead to simpler methods of manufacture. Secondly is the problem of finding cheap pac age 
ing materials so that even the processed products will be within the purchasing power of the mass of e 
population. 


Lord BOYD ORR, the great nutritionist and first Director General of FAO once said " It would be a 
good thing if food were considered less as a commodity to be traded and more as a first essential to better 
life ". There is today increasing recognition of the fact that we can only save this world, this civili- 
zation, if we try to share with our less prosperous brothers the special knowledge and special advantages 
which we have in the so-called western world. 


The great increases in population and the higher expectation of life mow found in many countries 
are adding to the difficulties of producing sufficient food. There are only a few ways by which food sup- 
plies can be increased, by extending the food producing areas, and here the possibilities are limited; by 
intensifying the production in those areas already under cultivation; by preventing waste or loss of food. 
Today we have been specially concerned with the last factor since a large part of food waste which occurs 
can be prevented by the application of good food technology. The problems of food processing in under-de- 
veloped countries, of presenting waste in storage and of preserving protective foods by relatively unexpen- 
sive methods have only been partly tackled. Nevertheless, there are important problems demanding our attention. 
In many of the under developed countries there is often insufficient knowledge about the local and tradi- 
tional food preservation methods and seldom have they been studied scientifically. The scientific study of 
the local variations of these simple methods which I have mentioned wuld doubtlessly lead to great improvements 
in general techniques. The immense experience collected throughout the ages in many parts of the world should 
not be neglected. I am thinking for example of fish pastes and fish sauces and many other products which 
have long been used but which are scarcely known in the western world. 


I hope I have been able to show you two things. The first is how important modern food technology 
has become to the technically highly developed countries. The second that there is also a great need for 
better food preservation in the less privileged countries of this world. 


Il. THE NUTRITIONAL QUALITY OF CANNED FOODS 


. THE NUTRITIVE VALUE OF CANNED FOODS; A BASIC APPROACH 


by C. G. KING, D. Sc., Scientific Director, The Nutrition Foundation, 
(United-States of America) 


Il. REVIEVV OF RESEARCH ON NUTRIENT RETENTION DURING CANNING 


by L. E. CLIFCORN, Director, Fundamental Research, Continental Can Company 
(United-States of America) 
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|. THE NUTRITIVE VALUE OF CANNED FOODS; A BASIC APPROACH 


The food canning industry, born of research, has been fortunate in its origin. The broad lesson 


from history, that an individual or a civilization grows from the experiences of challenge and response, has 


a good analogy in the life of a successful cenning company. 
The two troublesome neighbors who always seem to be in conflict are : 


1) the requirement to destroy microorganisms to accomplish stability and protection against 
infection; and 

2) the worthy opponent, a demand that the resulting food shall really nourish the consumer in 
addition to tempting his palate. Research furnishes a pathway to peace between these two 
opponents. 

In the United States, we believe the phenomenal growth of the canning industry has resulted from 
the alert research attitude of the industry in safeguarding public health. Each decade, the consumer has 
become more confident that the industry is taking every reasonable care to furnish foods that meet high 
standards of nutritive quality in addition to meeting the immediate needs of appearance, flavor and uniformity. 

It is easy to forget that so far as health is concerned, malnutrition can be just as damaging as 
bacteria. The process is slower, but when 4 man's teeth decay or fall out, or his liver, kidneys and heart 
fail to function, he cen be just as sick as if attacked by a bug or hit by a taxicab. 

The prospect of peace and prosperity in the world is dependent in large degree upon our knowledge 
of food. We can be sure that our capacity to meet the related human needs will be challenged in the future, 
as it has in the past. Nutrition which is the science of food and its relation to life and health, has been 
generally recognized for barely half a century. The quest for knowledge in an area so broad has been pressed 


forward, of necessity, on many fronts. 


|. The origin of the Nutrition Foundation 


0 the significant programs of research in the United States and Canada during the past decade, 
has been Seca atccoted and Strneea by the Nutrition Foundation, Inc., an organization wholly supported 
by the food and related industries. The can manufacturers support the Foundation's work, and more than half 
of all the larger food processors are now members. 
trition has been the single ob- 
lopment of basic research and education in the science of nu 

jective Pe spits Nutrition Foundation as clearly set forth by the Board of Trustees at its founding. 
ities and 

ining this objective has been chiefly one of making grants to univers 
medical ee Seceethed their basic research. The Scientific Advisory Committee of the Foundation, 


i, 


rants, recommending support only of 
Spade p28 Leen Lig che pe gud medical sotentists Po aavancenent of our knowledge of nutrition. 
See es ce anno tance in most grants is the contribution to advanced training of young scientists 
been selected Ee their respective universities as men and women of notable promise. 
a dertake applied research for its members or for others. That responsi- 
a eee a aed with the research organizations of our supporting member companies. A 


ere errective liaison with food manufacturers is furnished by the Food Industries Advisory Committee, 
eclcse a 


h directors. 
made up chiefly of the respective researc : : tae 
come from this central core of exploratory researc and gra 
a “Naps a emeater Nea mney accomplish improvements in the health of children and pry rep 
gant Ne tenis ceott cat Tens from better feeding of infants to protection against the most serious degene- 
Btetr as ccae that afflict the aged. They guide the @iscovery of new nutrients and accelerate their ap- 
Beis eee -to-day eating habits. They touch not infrequently on ration improvements for the armed 
loa this nas been especially true of the packaged rations with varying proportions of dehydrated and 
Reon foc Special difficulty was encountered in the retention of vitamin Bg, pantothenic acid, folic 
These are relatively new nutrients that would scarcely have been considered in human 


A factor of im 


cenned foods. 
ecid and vitamin Ble2- 
food ten years ago. 
The work may be characterized briefly as achieving : 
1) higher levels of human health, based upon improvements in the use of food; 
2) more effective education of the public in matters of nutrition; 


3) an increase in the number and qualifications of scientists who deal with the technical 
problems of the food industry and with the related areas of research in preventive medi- 
cine; 


4) direct applications of new knowledge in terms of improved food production and manufac- 
turing practices and, 


Since the work of the Foundation is supported entirely by the food and related industries, 
there has resulted a growing public confidence in the industry's forthright recognition of its responsibility 
for leadership in protecting public health. 


2. Team work 


The scientist, whether in industry or elsewhere, thinks of foods primarily in terms of their con- 
tent of " specific nutrients " such as vitamins, fats, carbohydrates, proteins and minerals. He seeks to 
evaluate their use and to predict their behavior on the basis of the properties and functions of these nutri- 
ents. His knowledge of food composition furnishes a key to improved practices. 


Scientists therefore exert a constructive and growing influence within the food industry. Many of 
the companies in the Foundation have increased their own research budgets and personnel by 300 per cent within 
the past ten years, that is, from 1940 to 1950. These scientists devote their energies chiefly to appli- 
cations of discoveries of a basic nature, discoveries generally made in laboratories outside the industry. 
Most often the initial discoveries are made in the graduate divisions of our universities. The Foundation's 


work is focused sharply on basic science, where the need is greatest - on the search of new information and 
the training of scientific personnel. 


Team work and good understanding between those who work primarily in basic science and those who 
work in epplied science, bring new benefits to the consumer - to the public - and to industry. 


The canned foods industry contributes to the world's food problems in proportion to its knowledge 
of what must be in foods to permit growth and vigorous health in people of all epaat Knowing how to epi 
all the nutrients, also is basic to assuring the public of their content in specific food products. among 
the recent accomplishments in canning foods of high nutritive value and extremely delicate favoring constitu- 
ents, we should note canned fluid milk, canned meat for baby-foods, and canned frozen orange juice. 


3. Research accomplishments 


A fairly complete record of the research achievements that h 
ave resulted from the Foundation's ai 
to universities and medical centers is reflected in more than 700 technical publications in scientific aaehae 


a) Proteins 


The adult human requirement for 
proteins, interms of their cont 
been established as a notable extension of earlier studies with oxperinanbalnanin crane te Nt eae ors 
Ai barhceetion ae bE and to the nutritional requi.ements of mothers, resulted from a study of 
heer tratecny cane : milk conducted by Icie Macy KOOBLER of the Children's Fund of Michigan. This 
pereriy ro re . ; ices merehives eae in cooperation with L.A. MAYNARD of Cornell Uni- 
information to date on the composition of human, Jow'e Anarene RPRaT seat eee spi= Poe 
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New avenues of protein research were opened by M.S. DUNN of the U 

-S. niversity of Califo ugh 

pees mae of improved methods of protein and amino acid analysis. The <eruiterieee made poeaibi eae 
exact measurements, more rapid progress, and many economies in practical and theoretical studies of foods. 


Basic information regarding protein formation in plants was 
provided by research at the U: 
of Rochester and at the California Institute of Technology. New micro-techniques ( chronatographieiaaeaa 
devised for separating and measuring protein fragments as they are formed. 


Advances in the nutritional rating of common foods including improved rations for the 
z arm 
resulted from discoveries of new relationships between amino acids and members of the vitamin 5 complacent 
C.A. ELVEHJEM and his associates at the University of Wisconsin. This knowledge clarified the use of tood 
in protection against pellagra, in preventing stunted growth and in avoiding a new form of nerve injury. 


Widely publicized claims for a specific amino acid, glutamio acid, as a remarkable " brain food * 
were shown to be not valid, in research conducted by A.C. GRIFFIN and his associates at Stanford University. 


b) Carbohydrates and fats 


The manner in which sugars react during their delicately adjusted burning inside living cells to 
furnish the major source of energy for man and animals, has been extended into important new channels by Dr. 


C.F. CORI, at Washington University ( St. Louis ). The importance of their studies to medical science was 
recognized in their receiving the Nobel Prize in 1947. 


The origin of complex fats which accumulate in the liver, in hardened arteries and ininjured kidneys 
was clarified by discoveries at Columbia University. This work dealt with the unburned sugar and fattyacia 
fragments that are converted to the waxy material, cholesterol. Eating too much is obviously one of the 
worst forms of malnutrition that affects western civilization. 


Very interesting discoveries have been made by C.H. BEST and his associates at the University of 
Toronto, in relating foods, and particularly choline, to protection against degenerative diseases of the 
heart, liver, kidneys and arteries. Choline occurs as a common ingredient of crude fats and is present in 
most foods high in protein. The choline requirement is dependent, also, upon the quality and quantity of 
protein consumed and varies further with the vitamin B)p intake. A remarkable feature of Dr. BEST's dis- 


coveries was the fact that animals subjected to choline deficiency for only 3 days, showed little evidence ~ 


of injury until they developed hardening of the arteries in very early adult life. 


This new emphasis upon the interrelationships of the vitamins, amino acids and other nutrients, is 
of practical interest, because it places a firm base under the requirement to use a well balanced and varied 
diet. 


The importance of dietary factors in retarding dental caries has been shown especially at the Uni- 
versity of Wisconsin and at Harvard University. These carefully designed studies extend the observations in 
European countries during the war, indemonstrating the protective role of the diet during pregnancy and very 
early childhood when the teeth are being formed. 


c) Minerals 


An important role of cobalt has beendemonstrated (as a part of vitamin B,9) inhuman and animal nu- 
trition, Poiading its function in curing and preventing pernicious anemia, in furnishing protection against 
injury to the nervous system, and as an essential factor for protein metabolism and growth. 


lation to 
, Studies of folic acid and vitamin B in feeding pigs, chickens and turkeys, and their re 
the newly discovered value of antibiotics Ls penicillin, terramycin, streptomycin and aureomycin) have 
been reported by a number of laboratories. The impetus to use antibiotics in feeds has had a marked effect 
upon commercial practice and has led to preliminary tests for human feeding. 
a to all the world 

search of this nature of critical importance to the home life of America an > 
could go areca ee) on effectively if restricted to a short-term basis. The five year financial pattern of 
the Foundation's membership is a very important factor in guiding constructive accomplishments. 


IN SUMMARY 


iter, fatty liver, injured 
the arteries, high blood pressure, heart failure, diabetes, go ‘ : 
kidneys acing beay weight in adults, stomach and duodenal ulcers, tooth decay, loss of iia fa 
weight in children tuberculosis and anemia in all age groups - these and many other diseases are ane 3 - 
by Sedinnl and public health authorities to be in significant degree, subject to lessene y 


d. 
more intelligent use of foo : 
p , tions in the body and how the resect ve 
known of the composition of food, how it func 
natrionte ee be measured and retained in food, manufacturers are not in a position to serve the public or 
themselves with full efficiency. 


Il. REVIEW OF RESEARCH ON NUTRIENT RETENTION DURING CANNING 


a 
ewise is the greatest controlling influence of the canne 
1s itech berate a2 Perec e the haa ‘bo ccne dependent upon food from commercial sources to sup- 
food industry. Except in the rura coos enting ate. 7oarnoaaannan 


dence upon home gardens and h 8 
a ta ser uae eee ocak coods: the year wrouna 5 even during the garden harvest periods. Her choices de 
and serves 


ds from a moderate budget from 
are sold. She usually shops for foo 
termine what products and how many cans 
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which she must also supply some of her aban 
luxuries and movie tickets or toys for a 
children. In regard to the cost of ee 
foods, it is pleasing to note that he 
worth of canned foods based on the 1935- 
period now costs #1-70, while ome pene 
comparison for all foods ( canned foods 
cluded ) reveals & present price of § 2.28. 
The American housewife demands value and 
quality anda wants foods made by those who 
understand her problem of feeding and of 
maintaining the health of her family at a 
moderate cost. The canned food industry has 
accepted the responsibility of attaining the 
highest possible retention of nutrients in 
canned foods, and assuring those concerned 
with human diets, by sufficient data on the 
nutrient composition of canned foods, that 
they may be considered as mutritionally repre- 
sentative of the raw products from which 
they are prepared. A review of " The Basic 
Seven " developed by the U.S. Department of 
Agriculture ( 1 ) as a guide to proper food 
selection by consumers during Yorld War II 
4s shown in figure l. It will be noted that 
canned foods ere shown or could be shown in 
almost all of the basic seven groups. 


The year 1951, marks the tenth year 
of the National Canners Association, Can 
Mamfacturers Institute Nutrition Program in 
behalf of the American canning industry and 
the consumers of canned foods. Prior to this 
Program, as was highlighted at the National 
Nutrition Conference for Defense called by 
President Roosevelt in May 1941, there exist- 
ed a need for more extensive and quantitative 
aata on the nutritive aspects of canned foods, 
particularly for use by home economists, Fig. 1. The basic seven. Courtesy U.S. Department of 
a@ieticians, members of the medical profession Agriculture. 
and other people engaged in diet planning 
or formulation, both for civilian and army 
purposes. 


3 to 4 cups milk 
Adults : 
2 or more cups 


Since the early part of this century, technological progress in can manufacturing and canning and 
scientific progress in the field of nutrition have been rapid and most significant. From the canning of a 
limited number of food products in "hole and cap" cans by hand procedures in the early 1900's and a concept 
of nutrition then limited to proteins, fats, carbohydrates and minerals, we had progressed in 1941 to the 
high speed canning of a large number of food products in "open top” cans using automatic canning equipment 
and high speed closing machines, and to a concept of nutrition broadened to approximately 40 specific nutri- 
ents, including the vitamins. The year 1941 marked the highest production of canned foods up to that time, 
thus obviously showing that canned foods had assumed a very important role in the nutrition of the American 
people. There existed, however, in the minds of both the producers and consumers of canned foods a lack of 
knowledge about the vitamins, particularly with regard to their significance in canned foods. Some early 
reports had appeared which claimed canned foods to be devoid of the so-called vitamin B. 


The studies of KOHMAN and EDDY ( 2 ) sponsored by the National Canners Association over 

geal had produced some information on the nutritive value of canned foods as determined vette reaate 
assay methods and resulted in the publication of the original and revised Bulletins 19L of the National 
anners Association. With the fractionation of the originally known vitamin B into many well established 
ga et and the development of methods for their determination, the need for further work on canned foods 
pie c TS bea It was fortunate that at the time of the inception of the NCA-CVI Nutrition Program 
Saag ia s  hchoe Sra some of which was sponsored by the Nutrition Foundation, Inc., many of the vitamins 
ripe a yes a ha were known, and their properties, sources, human requirements, and convenient 
act peell ape on pie methods for their determination were being satisfactorily established. The 
Stree ee Meee cesta tieties Uke eC alte ed ee aL are Food and Drug Administration for the 
Uses was published in November 1941 (table I). As a guide to 

acy ipa Sop iens Food and Nutrition Board of the National Research Council issued in January + banene cack 

aily allowances for the various nutrients for men, women, and children ( 4 ) as shown in table II. 


With this brief background we will discuss the o 
rganization and planning of the National Canne 

Meee se acigiies wrcceh te mee tone nied get beta was initiated in [salen wade in its ras 
e) a s known on this subject today. This program h b = 

i a at gL executive committee from the industry consisting of two Barge ie vecresereaae ihe Dan mene 

eesanea: et eed oo R.W. PILCHER succeeded later by Dr. Randall ROYCE -- American Can Co., Dr. L.5. 

peerecn re ucaatnss 4 2 0an Co., Inc., and Dr. E.J. CAMERON, Dr. E.D. CLARK, and Dr. J.R. ESTY of the National 

established, that 80 far ad poaustle: “actochrioventiar ts “8 neulé iis rine Denia of Roaceeeat eu emeentee 

; g ons shou e in the hands o 
in educational institutions well known for their work in the field of mated einen Riis oie cee ehcp ig 


NOTA : Figures between ( ) refer to Bibliography, p. II - 14. 
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received financial support, shared equally by the Can Manufecturers Instit 

ute a 
¢iation, to the extent of about S275,000. In addition to this, special work and 
be assumed only by laboratories connected 
of the Continental Can Company, the 
of the National Canners Association. 


nd the ote Canners Asso- 
responsibilities which could 
with the canning industry were assumed by the research divisions 
American Can Company, and the Washington and San Francisco “aboratories — 


TABLE I. MINIMUM DAILY REQUIREMENTS OF SPECIFIC NUTRIENTS AS REQUIRED BY THE FOOD AND DRUG 
ADMINISTRATION FOR THE LABELLING OF FOODS FOR SPECIAL DIETARY USES. 


Children Children Children 
Nutrients Infants 1 to 5 yrs. 6 to ll yrs. 12 yrs. 
inclusive inclusive and over 
Vitamin A (U.S.P. units) 3000 4000 


Thiamin (mg) ... 0.75 1 


Ascorbic acid (mg) .. or 30 
Vitamin D (U.S.P. units) 400 
Riboflavin (me) 2.0 
Calcium 1 Oe 

Phosphorus (g) . 

Iron $b I I 


TABLE II. RECOMMENDED DAILY DIETARY ALLOWANCES (Revised 1948) 


Cal- Vita-} Thia-| Ribo-|Niacin |.Ascor- 
Protein| cium/Iron} min | mine |flavin|(Nico-| bic 
nea A, tinie | acid 
as acid) 
me mg | mg I.U.| mg me ne mg 
Man (154 lb., 70 kg) 
Sedentary ...-.ce-cecececeree a 2400 70 1.0 12 5000 1.2 1.8 i2 78 
Physically active ....-..++-++. 3000 70 1.0 12 5000 1.5 1.8 15 75 
With heavy work ....---eeeeeee- 4500 70 1.0 12 5000 1.8 1.8 18 75 
Woman (123 lb., 56 ke) 
Sedenta Oe a a 2000 60 1.0 12 5000 1.0 1.5 10 70 
cataeately BOCIVE cosscccccccce 2400 60 1.0 12 5000 1.2 1.5 12 70 
Very active ...-.-ee-eeseeerees 5000 60 1.0 T er ae ae oa oa 
ney (latter half) ....... 2400 85 1.5 5 : s 
Dia Sry pt ( eeeneeenvee enreeve “ene 3000 100 neu 15 8000 Leo vew 15 150 
Children up to 12 years E 
0.4 0.6 
Under 1 yr .-.-.-.----- ee ie ae rr + ++ 1.0 6 1500 = 
- 3 Beate? .0-5 12 Leda & 1200 40 1.0 iJ 2000 0.6 0.9 6 
ra 6 ven: ica 1b., 19 as ey 1600 50 1.0 8 | 2500 0.8 1.2 e 50 
7- 9 yrs. (58 1b., 26 kg) .«---- 2000 60 1.0 | 10 | 3500 1.0 1.5 10 $0 
10-12 yrs. (78 1b., 35 kg) «---- 2500 70 1.2 | 12 | 4500 1.2 1.8 12 5 
Children over 12 years 
49 ‘er 
Girls, 16-20 yrs. (122 Tees 2400 75 1.0 15 5000 1.2 1.8 12 80 
55 kg) ---- 
Boys, 16-20 yrs- (141 2’.... | sao | 100 | 1.4 115 | 6000 | 1.7 | 2-5 | 27 | 200 


(+) 110/2.2 1d. ( 1 kg )- 
(++) 3.5/2.2 1b. ( 1 ke )- 


The original pattern of work which was outlined (5) consisted of two distinct phases of the program, 
e 


- 
— | 


namely : 1) determination of the specific influences or effects of commercial canning operations on 


the nutrients in raw canning stocks, the ultimate purpose being to improve retention of 
such nutrients in the final product; 
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anned by modern practices with respect to 


ods c 
establishment of the nutritive aboaspin pte (Fe imate food components such as carbohydrate, 


their content of vitamins, minerals, and the prox 


protein and fat. pe oe 2d 
have been pursued in this order, but due to e fac 

Under pri ty cao at rer pina the initial periods of our entry into World ee ae epee 

Seeernasne. ote ieaiehat ed with the proper nutrition of the Armed Foroes required aes ace = Sad aS 

eae es eee ae a from these agencies for exhaustive information on the composition of a yp 

teal sh peg th reference to vitamin content. The Food Composition Committee of the Nationa 


aa 11 such available information. Item 2 above, the 
a as a cleaning house for 4 
eae Bee rrales eather Coote, was therefore given first priority and became known as the Phase I 


rations on nutrient content following in the later 
apap Or pttion Ree ealtest Sent er inrormankies which has been collected on the nutritive 
a eenedh besides being helpful to agencies in our Armed Forces and for civilian purposes, has 
a oi aren the Food and Agriculture Organization of the United Nations Nutrition Program where calcu- 
Priors of nutrients in large shipments of food were necessary for mass feeding purposes. 


ity 
results of this Program, the autuor mst first give credit to the univers 
k psatrt Reientitio publications from 28 university grants and the work of the industry cree! 
ete Sealy mentioned for the extensive amount of basic data which has been obtained. The nutrien 
Sete of canned foods has been clearly summarized from such work in the pamphlet of the Can Manufacturers 
Pratitate " Canned Foods in the Nutritional Spotlight " ( 6 ), and the National Canners Association yon 
cation " Nutritive Values of Average Size Servings of Canned Foods " (7), which gives data in tabular an 
bar chart form on 41 nonformlated canned food products. of particular significance, however, is the of- 
ficial summary publication of the results of the Phase I surveys of this Progran entitled " Canned Foods in 
Human Nutrition " published in 1950 by the National Camners Association ( 5 ). This book has been approved 
and accepted by the Council on Foods and Nutrition of the American Medical Association and has a foreword 
written by Dr. Glen C. KING, 4 paragraph of which reads as follows : 


" It is without doubt a great accomplishment to make available the world over a safe, attractive, 
" reasonably stable, low cost supply of foods in great variety. But it is a more difficult and more valuable 
" contribution to furnish foods that meet the body's requirements for health. Leaders in the canned foods 
" industry merit commendation for the thoroughness and vigor with which they have tackled the problem of 
" bringing modern progress in the science of nutrition to the consumer's dinner table.” 


Fifteen hundred copies have been printed, many of which have been distributed to individuals in 
this audience. In anticipation that there would be others present who would wish to have copies, the National 
Canners Association has sent one hundred copies for distribution here today. They are available to those 
who may wish to have then. 


In addition to background 


2) 


information such as I have given you COMBINED DATA FROM 1942 AND 1943 PHASE I SURVEYS 

in this paper, and information on the 

dietary requirements of man, this MILLIGRAMS PER 100 GRAMS 
book summarizes the data from the CANNED FOODS 


1942 and 1943 Phase I surveys which 
include 1309 samples of 43 canned 


food products which were analyzed by eae ‘ 


on 4 production ratio basis from the Cherries red, sour,pitted 
various geographic areas of the United 


ae where they are grown and can- 
ned. 


Corn, yellow, crean style 
Corn, white, crean style 
Pineapple, sliced- 


) 
five universities for carotene or SAC giebs 3 
vitamin A, ascorbic acid, thiamine, rate fn aes OPS PIRES aes See 
riboflavin, niacin, pantothenic acid, rich cabs beesill cus a rp a> wma eermrscernass sami 
calcium, phosphorus, iron, and proxi- Grapefruit segments 24.8 
mate composition. In addition, some Turnip greens 19.5 
of the newer "B" factors, namely : Kraut 17.6 1 Sie. 
biotin, "folic acid" and pyridoxine Sarsea 17.0 —— 
were determined on the canned food ‘ ; 
products in which they might be ex- Sallad eerie pasa — 
pected to be present in significant reco dae ws hea fie ate! yy 
quantities. For purposes of com- Asparagus, white a | | 
pleteness, vitamin D assays were made Tomato Juice 14.4 oma 
on the fish products. All of the de- Blueberries 13.3 ae | 
terminations were made on the total Spinach 13.1 fm | | 
can contents. With regard to the Peas ae | | 
samples, all were commercial products : —_ | | 
collected at canneries during the hens . 
canning season or shortly thereafter. SOAs, £208) See zfm_| | 
The samples of each product were drawn muaepberries 2 fm 

9 

6 

5 

me | 


anaansn od wo 
6 . 


From the large number of 
samples of each product which were 
analyzed for each nutrient, the range 
and average values of the nutrients Fig. 2. The ascorbic acid content of canned foods. 
in each product were established. 
ole and 3 show the ascorbic 
Saapisrs Reieccat “ee pat a canned foods in bar chart from as represented by the average values for each 
Siicist:, tavine the ie treiont ae are available for the other nutrients in the 43 canned food products 
eretiae ore coticee nl. sar sigs Stapp fk fe composition of canned foods, the important practical con- 
dietary as shown in table III for ascorbic acid af4 -dabctined has ie TEES ee ee 


Due to the emphasis which has been recently placed upon the protein foods as a part of the human 


11-6 


COMBINED DATA FROM 1942 and 1943 PHASE I SURVEYS 


_ MILLIGRAMS PER 100 GRAMS 


CANNED FOODS 
eee CD 2 ob 6 8 
Carrots 7.35 
Sweetpotatoes 5 0 SS ES Uy eS 
Spinach :.: es | 
Turnip greens 2.5 ee | | 
Peppers 1.99 mem | | | 
Apricots 1.29 —— | Exar 
Plums, purple (prunes) 0.72 es OU eT Sa 
Tomatoes 0.58 ae a! 
Cherries red, sour, pitted 0.52 ee 
Tomato juice 0.51 — | 
Asparagus, green 0.30 —— 
Peas 0.27 
Peaches, cling 0.26 "ieee 
Peaches, freestone 0.20 A 
Beans, green, cut 0.18 
Blackberries 0.11 pide s—- 


Fig. 3. Carotene content of canned foods. 


sential amino acids to meet body requirements. 
ROSE ( 10 ) as shown in table IV, (pages). 


ASparagus, ZTECN cece eee eecereeees 22 


Beans, gT@en CUt cece ereceseescees 108 5 
Beets, cubed ....-eceeececccccceees 113 5 
Carrots, cubed .....cseeeeceeeccere 113 3 
Corn, yellow, whole grain .......-.. 113 7 
Grapefruit juice ........seeeeeeees 186 82 
OTC ce tases asacs cs ecocoscecs 108 25 
Orange Juice .....--s-eceeeececeess 186 87 
Peaches, cling, SYTup «--+-+++++s- ° 117 6 
Peas, SWEET corse eecseeseeeeereces ° 113 14 
Sweet potatoes 2. eee eneeerccceces 130 28 
Pineapple juice .....++++e+eeeeees ° 186 2 

Spinach ....eeescceeeececeessececes 102 18 
TOMATOES cocccccccccseesecess weevse 108 24 


(+) Allowances recommended by the National Research Council. 
(++) Lidmimum allowances of the Food and Drug Administration. 


In order to show the effect of eee processing on 
before and after processing samples of e raw 
amino acids. The pecaucte included Atlantic mackerel, 
beef, whole ham, and spiced han. 
spiced ham (5 § 


esented by Dr. E.d. 
Denton daily Pata of amino acids supplied by servings of fish. 


the charts shows this information on the basis of a 100 gram serv 
id content 

The effect of canning on the amino ac 
been studied by CHITRE, WILLIAMS and ELVEHJEM ( 12 ) 


stigations rat feeding tests s 
ae aeratne The amino acid contents of the raw and t 


is shown in table VI (page 8)- 
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These requirements for normal man have been established by 


TABLE III. CONTRIBUTIONS OF ASCORBIC ACID AND CAROTENE (VITAMIN A) TO THE DAILY ADULT DIET BY 
SERVINGS OF VARIOUS CANNED FOOD = tg 
eroadet Senet Ascorbic acid r supplied — Carotene (Vitamin A) | 
(grams Recommended Minimun Recommended Minimum | 


65 1 8 
230 6 8 
17 10 13 
37 10 13 
70 260 320 
60 2 2 
43 112 140 
60 21 26 


and canned product 
Pacific mackerel, fish flakes, 
Table V (page 8) shows the results which were obtained for fish flakes and 
which are typical of the results for the other products. 


i i of this subject show the percent of ROSE's recom= 
Seca agevings' be Figure 4 (page 8) which is typical of all 


ing of fish flakes. 
and biological value of the 
and MURRAY ( 13 ). 


logical value of the protein in peas 
i ied ae Cia tepragote peas as found by CHITRE and associates ( 12 ) 


and ARMBRUSTER 


diet by ROSE ( 8 ) ESTER 
( 9 ), mention should be made here 
of the evaluation of the nutritive 
cuality of protein in ‘canned fish, 
meat, and peas which was sponsored _ 
by this Program. : ow 


In the work of ROSE on 
human subjects, it has been shown 
that of the twenty knovm amino acid 
components of protein, eight are 
indispensable or incapable of being ~ 
synthesized in the body tissues and 
must be obteined from food sources. — 
Early manifestations of critical 
deficiencies of any of these amino 
acids show " a profound failure in 
appetite, a marked increase in 
nervous irritability ", which may 
be followed by conditions of more 
serious and permanent body demage. 
It is clearly realized today that 
in due consideration of the vita- — 
min era which de -emphasized many 
of the early findings onthe prote- 
ins, fats, and carbohydrates, the 
first important consideration of a 
diet must be that it contain an 


to contain 
of the es- 


By complete is meant - 
sufficient quantities 


10 6 8 
17 ce) 6) 
7 280 350 
20 ) 4 


the amino acid content of fish and meat products 
s were assayed for the eight essential 


salmon, tuna, roast 


The excellent har charts which 


rotein in peas have 
In both of these 
was not impaired 


MINO ACID CONTENT OF FISH AND MEAT 
INI : nee STs HEAT PROCESSING 
UM AND RECOMMENDED INTAKE real ag Lay ig : 
MELE SSENTAL AKINO ACIDS FOR NORMAL (Values given as per cent of protein, Nx 6.25) 


lues) 
(Strictly Tentatives Va 
‘lakes iced Ham 
Minimum Daily | Recommended Fish Fla Sp 


Amino Acid Requirement Daily Intake Amino Acid Raw {| Canned | Raw | Canned 
= grams) (grams ) 
Isoleucine 5.6 5.6 4.6 4.6 


0.5 
Tryptophan . 0.25 


8.1 7.8 (hte 
lalaline .... ie LO Sen Leucine .. me KS 
ss 0.80 L6 LySine .seeseeeees reek E z 


i 0.50 10 Methionine .. oe 2.5 wae 
bas ee 5: 0.80 1.6 Phenylalaline .... 3.9 3.9 wed 
cee See 1.10 2ce Threonine ....eee- 532 4.4 4.1 
Le on ae . 


. «3 
Leucine 1.10 2-2 Tryptophan ..- 1.0 0.9 fe) 


5.4 sent By 4.9 
Tsoleucine 0.70 134 


Since canned vegetables and fruits are 
almost always either brine or sirup-packed, the solid 


and liquid phase distribution of the water soluble AMINO acID 
nutrients is a very important consideration. It was 

thought that a good picture of such distribution Isoleucine 
could be obtained by the determination of ascorbic Leucine 
acid, thiamine, and riboflavin inthe solid and tysine 
liquid portions of several types of canned products. ETT 
The proportions of these three vitamins in the solids meusietaatee 
and in the trine of eight different canned vegetables 

was determined by BRUSH et al. ( 14 ) in both con- Threonine 
sumer size and No. 10 cans, and in the solids and in Tryptophan 
the sirup of seven canned fruits in consumer size Valine 


cans only. It was found that " In most canned vege- 
tables the drained solids weight, being 60 4 to 73 % 
of the total can contents, carried 46 % to 68 % of Fig. 4. amino acids contents of average size servings 
the ascorbic acid, 62 % to 72 4 of the thiamine, and of canned Figh Tinban. 

70 % to 80 % of the riboflavin. Spinach was the 

outstanding exception of these ranges for with solid 

weights ranging from 48 % to 55 % 
of the total, all vitamin contents 
of the solid were correspondingly 
lower. In fruits, the solid weights TABLE VI. THE ESSENTIAL AMINO ACID CONTENT OF SWEET PEAS 
of the packs showed more variation a 

Sain 46 & to 67 % - with the ac- (gm % on a dry weight basis) 


corbic ecid and thiamine percentages 

in the solid agreeing closely with Amino Acia 5 SONS _Nearly mature’ peasy 
the weight percentages, and ribo- Raw Canned Raw Canned 
flavin paralleling them at about 5 
5 7% tol1l2% higher level". With Protein =| 29.6% 23.6% 27.5% 21.05% 
reference to pyridoxine, biotin 

and “folic acid" the distribution Leucine ... Roe sae ee Wik 
ech ge the solids and the liquids Phenylalaline ..... 0.74 0.57 0.82 0.81 
as been determined by IVES et al. 

ttle Their results show that MEALS. Sees aie t's 0.91 0.80 0.91 0.80 
with the solids being about two- 

thirds of the contents of the cans, Histidine Meee sth ane oe 
Umar two isco of the Lysine . 0.42 0. SL 0.88 0.65 
pyridoxine, and 68% to 99% of the 

The two canned green vegetables Arginine . 2.00 1.83 2.00 1.84 
found to be highest in "folic acia" 

contained 64 q of this factor in Threonine e@ereereseeseecene 1.40 0.70 0.90 0.70 


the solid portion. Methionine .. 


Analyses for carotene 
(PRESSLEY et al. ( 16)on a number 
of canned vegetables and fruits, 
oe on the basis of the total contents of the cans on the drained solids, have shown that the assumption 

cr ts cerotene is present in the Solid portion only is correct. Vitamin A assays were made on canned 
= see Ain ie Lge har ae eaetpe drained in order to conform more closely to the practices of 
w w undoubte show that " 

Maabig sitanine paarbae arly witenie y hat such oil contains appreciable quantities of the fat 


see diva . 0.18 0.23 0.22 0.20 


Upon the suggestion of the Food ae rep seta Board of the National Research Council, work was 
Sition of the so me 
were conducted by KRAMER ( 17 [=-Sk ‘Garhaa lid and liquid portions of canneé foods Analyses 


asparagus, green beans, Lima beans, beets carrots, whole kernel 
corn ( maize ), peas, and Spinach. The proportion of the protein content in the liquid portion varied treat 


r | 


> 
i ry 


Was negligible. In canned spinach and beets the phosphorus content of the liquid portion approached that of 


its ascorbic acid content. The low pH of tomatoes would explain their 92 % retention of ascorbic acid unde 


thiamine or riboflavin content. 
or vitamin A content of canned foods. 


- changes taking place i 
ané in institutional or mess hall operations. 


beans to well over 25 % for as 
p. paragus, beets, and cerrots. The proportion of calcium i 
varied more then for any other constituent. For asparagus, Lima beans, and corn, the oalo//um ota eee 


- 


6 %to 8 %, respectively, for s 
pinach and corn to almost 33 % for beets. Insignifi ¢ 
ee were eres in the liquid portion. The ash content of the liquid portion a6 Nei eeen ea teehee 
Pp on. The carbohydrate fraction in the liquid portion varied considerably, from 9 % for Tine 


= 


liquid portion approached that of the solid, while the amount of calcium in the liquid portion of spinach 


the solid portion. Iron 
tera oee ctcnios, was almost equally distributed between the solid and liquid portions of most of the 


The vitamin content of canned foods at the time they are eaten is t ‘fone 
from the standpoint of the consumer. Work has been Sevoten ie HINMAN et ive C18 TT is } on chee : 
of various methods of preparation of canned foods for serving on their ascorbic acid, thiamine, and ribea 
flavin contents. Home preparation methods using consumer size cans and institutional preparation using 
several No. 10 cans were studied. In home preparation, two methods of cooking were employed : 1) heating 
the total contents of the can to a boil and serving the solids only, and 2) boiling the liquid portion to. 
one-half to one-fourth the original volume, adding the solids, bringing to a boil and serving the entire 
contents. In the institutional preparation, the methods were guided mainly by Army and Navy interest. The 
eetcen st)" ede 4 tar ae boiled for 30 minutes, after which two methods of serving were 
: serving a e uid, and 2) serving s x: 
this investigation (18 ) ( 19 ) are shoni in table bi ne Solids with 3 te ee rose 


TABLE VII. PER CENT RETENTION OF VITAMINS AFTER PREPARATION FOR SERVING 
(Original canned proéuct - 100 #) 


Home preparation Institutional preparation 
* boiled 30! i 
Liquid concentrated/Liquid discarded Solids and Drained solids | 
Vegetables —_—— | —— liquids eee 
Ascorbic Thia- |Ascorbic | Thia-|Ascorbic| Thia- |Ascorbic | Thia- | 
acid mine acid mine acid mine acid mine 
a aS cE aes Sa 95 95 72 72 
Beans, baked ....--eeeeeeeeees ae -- -- -- -- 90 -- ~-o 
Beans, cut ereen ......-+-++-- 81 98 49 61 53 92 30 60 
Beans, green Lima ........... 62 97 39 62 45 94 29 73 
Carrots eeeeeeeeeeeenewneee eeee 41 96 —— = 40 95 72 74 
Corn, yellow, whole kernel .. 50 92 37 == 32 78 7 57 
MENGE EG US eio'scnvicsecce 51 100 30 63 -- -- -- oot 
Spinach SBeeesaeuaseoooavneevweanoe€@ a= ee 38 72 77 96 52 67 7 
Heated--All served Boiled 30 mins. 
ey 97 | 100 ov | 8 


In addition to the institutional methods, holding on a steam table for one and one-half hours after 
preparation was also studied. Insignificant losses were observed upon such holding for asparagus and to- 


‘matoes, while significant losses were observed for some of the other vegetables. Spinach retained 87% of 


of, = 

these conditions. The one and one-half hour holding period on a Steam table was not detrimental to the 
No information is available on the effect of such holding on the carotene 

o. a 


= 


It is believed that the above-mentioned investigations give a good cross-sectional picture of the 
n the vitamin content of canned foods during preparation for serving in home kit Ss 
The results of this investigation showed no detrimental ef- 
fects upon thiamine or riboflavin but some serious effects upon ascorbic acid in certain products. . 

It should be emphasized at this point that no foods are commonly prepared for the table without ~ 
some sacrifice of nutrients from the raw materials due to kitchen procedures suchas trimming, boiling, baking, 
broiling or roasting, which are necessary to make the products more edible or more acceptable. Likewise the 
operations in commercial milling, dehydration, freezing, canning, or other food preserving industries also 
may effect the nutrient composition of raw foods. In this consideration the better known vitamins, their 


major food sources, and their properties ( 20 ) are shown in table VIII. 


IES WHICH INFLUENCE THE STABILITY OF THE BETTER KNOWN VITAMINS IN FOODS 


TABLE VIII. SOME PROPERT 
Affected 


, Soluble in Affected | Affected : 
— by by y 
gepenin water | Feats | Oxygen Heat" et 
none eg Aa re E No Yes Yes No Possitly 
ne aca a beaeeeeeee Yes | No No Yes | No 
, OY ee Yes No No No Yes 
vin CEN EE LEE Ca ee ae ee Yes No No No No 
ne ge’ a ae ree Yes No Yes Not Possibly 
tts hs ne eee e 6 6 Oe Oe No Yes Yes No No 


+e 
Dh cisis o's #6 65 ee 6 0s % 6 10'8 8S © 


ence of oxygen or oxidizing substances. 


+) Assuming abs 
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considerations are very 
eoctént to those concerned with the Ean nt RANGE OF RETENTION. Percent 
effect of various canning operations on 
nutrients. In work on vitamin retention 
during canning 4 large number of “over~ 
all". determinations from the raw to the Apricots 
finished canned food products have been 
made for the purpose of determining the Ae hp 
products where vitamin retentions were 
such that further step-by-step studies 
of the canning operations would be justi- Corn, yellow, W.G. 
fied. The results of such surveys have — 
been expressed as percent retentions on Green Beans 
a unit weight basis of original raw prod- 
uct. In the following figures showing vaaaiae 
some of the results of this work, the 
canned foods are treated as classes of 
products with no distinction as to va- 
riety or style of pack. For example, 
green and white asparagus whether they Tomatoes 
are whole spears or cuts are treated as 
asparagus. The number of over-all re- Tomato juice 
tention surveys varied from 4 for caro- 
tene in yellow corn to 95 on the retention 
of ascorbic acid in grapefruit juice. The 
results of some of these studies on 
carotene retention ( 21 ) are shown in 
figure 5. The numbers to the right of 
each bar indicate the number of over- 
all observations. Similarly figures 6 
and 7 show over-all ascorbic acid and 
thiamine retentions (21). Similar studies 
on other products and for other nutrients 
are given in the paper by CAMERON et al. a ff ef | 
( 22) or in the book " Canned Foods in | 


Peas 


PRODUCT 


Human Nutrition ". Apricots TLLLILLLLA (20) 
In addition to studies on over- © 

all nutrient retentions, surveys have Asparagus LLLLLALL LA (32) 
pees pb be Sal ee eeu 1 he 0 

o determine which steps e prepa- Grapefruit juice y 

Beton and pe Te os canned nc arone % bth ha PLL LS (25) 
ucts are of most serious concern. Such 

step-by-step studies have revealed that ee es LLLLILINL LLL LL 

blanching required inthe canning of | bo 5 

certain products results in sacrifice of Lima Beans VILLILLLLULLLLLLLLLA (10) 
vitamin content, particularly due to the healer ot 
leaching effect onthe water-soluble Orange juice VJ 
Re ericercsiG cans tp. 11 ant 12) i ee 
show the ascorbic acid and thiamine re- Peaches | be y 
tentions during blanching ( 21 ), summa- LLELLLALL SLA (21) 
rized fram number of surveys indicated for Ce 
Samapecifie vegetables. Information on Peas VILLLLLALLLLMLLLLLLLA* 43) 
riboflavin and niacin retentions are given Spo tee 

in the references last cited. Tomato juice LLLLLLLLLLLLLLILLLLLLLL LL *(90) 


Since blanching is an ‘ 
of major concern in i eente Sera pet hy wma S93 7 ich 8 
certain canning operations, it has been 
the tant se of considerable study ( 23 ) 
( 24) 25 ). EASTER et al. ( 24 ) 
found that by changing the time of the 
rotary drum type blanch for peas from 


18.5 minutes at 190° to 200°, to 4.5 mi 

“gall ; nutes, no difference in the quality c 

ony da Rig mar significant increase "in retention of awecknye aela perwsxee e Me eta ae 
Pp uct, particularly for standard sweet peas as shown in figure 10, page 135 o “aa oe 


The heat labile properties of thi ; 
Pree amine raise the question as to retent 
tear dg s5la ck ettige, the thesnel Geeneneiee aa to ae little affected ty thie ereret tena Siete 
ears 11. © ssing of several vegetable products : 
re fentexes oy dd eis ec ae pig quality and improved retention of need labile eee hecen aa uated 
TE atti) retcrea: ant ae wyetise is to go to high-temperature, short-time processes - as far as pr ey 
MME veere | s6 1c The fr : new types of agitating cookers and aseptic canning units employi 2 tub 2 
Bernee 13) which shows the Semparetiee SAAeaer Thiet rerenctone re lea antcrtiete observed in figure 
Rei  ecat val amine retention in 

q alent processing times and temperatures ( 26 ). Table X (ooae a2) ehowe a ohvard ene 


Mai Pasthiteratiy.. short-time processes for canned foods would enhance their thiamine con- 


° Mean Value 


Fig. 6. Over-all ascorbic acid retentions. 


Under the usual stora 
ge conditions canned 
eT ee aahent ed foods show an excellent d 
ey id tpg he” latte tig nutritive value. For maximum retention oe tee lity sen mela Cae tees 
Tr cool conditions, and if under elevated temperatures for as short Mares: 
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as possible. Figure 12 (page 13) show- 
see RANGE OF RETENTION. Percent ing the ascorbic acid retention in : 


50 60 80 ned orange juice at different temp - 
| = RN a IE ae ee moe it 3 ee Suva ; r.! ( ea) , clearly sapheeaaamy : 
e s point. canned foo jecte aa 
Asparagus __ ULLLVLLLL LL. (31) program sp sponsored several projects 
‘_ the effect of sustained constant t 
Gord, yellow, W.t. i ratures on “the vitamin content of . 
nas LEOU These projects were pe : 
mente y & survey of temperatures “ex= 
Green Beans | EZIZZZAVZLT TO isting in canned food warehouses in the 
Unite ates, and by vitamin anal ses 
Lima Beans eee of canned foods stored under Own 
werehouse temperature storage conditio: 
ok ZZPLMTTT Ce) The results of the latter surveys ( 5 a 
ae are rherpeaie in table XI, (page 50°, 
Summaries of the effects of sustained 
Pons Me | | eee BF 65°, and 30°F F storage, on sartpetucs 
tentions for one year and two year period 
Tomatoes (TALL ( 6) for a number of products are well . 
—_ = rized inthe National Canners Associat on 
Tomato juice LETITIA (18) publication previously mentioned. 


* Range of 90 % of observations ° Mean Value In the United States the x od — 

cal profession is giving a great deal 

of attention to ene nutr Co met ts 

‘ of low sodium diets for e treatme 

Fig. 7. Over-all thiamine retentions. of a number of disease conditions s 

as hypertension, congestive heart 

sease, end certain kidney disorders. 

rat es Dr. F.C. a piped}. i 
29 the unrestricted American 

ee ee ret contains about 4 $0 6/gemmnnnnn 

days. The elimination of a few sal 

foods and the use of no salt in the kitc 

hel TTITIT IVA (26) or at the table will reduce this int 


ERD from 1.5 to 3.0 grams daily. This repre- 
Green Beans “Daas ¢ serieted diets Modemate | Samana 
Se ee feily requires’ the elininatiennaman 
a Pt tt tL berets diet os ain Tort stanee 


_WZZZZ tables and a 3 ee of ee beg 
not naturall high in sodium conten 
Danae WTILITEITTLITLITELITMTILLTTTTA* (1x) | Bot naturally high in eddiue contents) 
* Range of 90% of observations ° Mean Value vides less than 0.5 gram of sodium da. & Ly 


and requires very rigid supervision. 


Because of the increasing demand 
Fig. 8. Ascorbic acid retentions during blanching. for foods for low sodium diets, ba: cannin 


TABLE IX. THIAMINE RETENTION DURING HEAT PROCESSING (Per Cent) 


Clifcorn | Wagner | Guerrant | 
and et et 


Canned Foods Heberlein;| al. al. 
eee 69-89 see 
Asparagus, @TCON .---+-eeeereeeeees . 63—66 is or 
Asparagus, green Tepneeeeeeceeseeaoeaasseoeaonaneeensn . ‘ me 
aia white ....+..--- csexee ae 09-81 70 
eans, green Seem aeewesceosoeconeese oat 
Beans , a eeoereeereeereeere 58-71 50-87 60 
Beans, esseeevesee2eceene200280 i. 67 
Beans, WAX core cseeeesessere® whe GAnl> ad a als eee eer 100 
Carrots Ee So et ee ee ee nae 35-38 25 33-53 
Corn, whole grain --.--+-++++¢- i oot 25-50 eee 
Corn, whole grain “CL SO eed FS ee 59-69 59-77 56 50-83 
Peas Dene epee eGenadceeoeeseoneoese a 57-84 Foto 46-66 
Peas Uitte ssetebreseesessecconsce eee 33 eee 
anes eee _" 
Spinach reer eS See Oe eo 8 8 2 89 eee eee eee A 
Tomatoes Twins eee eesereeeoseeoaeee ¥ eee eee 100 iy Se 
Tomatoes seeoeeeseeessesereses eee 74 Sg 82 88-100 > 
eee eee 83-100 95-100 4 7 ’ 


Fomato Juice «.-..0---+-+--eresererserste tte! 
To BULGO lv eesvcvcsccccescsscrescces® 


t concluded that it could contribute 
tne tiels of dietary therapy by ce oats 
available processed foods which are pa at- 
able and economical and which are of lel 
sodium content by label declaration. It is 
said by many that the potential market for 
low sodium foods in the United States may 
equal the market for canned strained and 


fi canned fruits and fruit juices are 
Geerigiently low in sodium to be useful 
even in the most restricted diets. Becausé 
of the salt added to most canned vegetables, 
they are not suited for suchuse. When they 
are water packed, however, they have a@ So- 
dium content approximating that of the fresh 
vegetables. To be most useful to the doctor, 
the dietician, and the patient, the sodium 
on the label in milligrams of sodium per 
100 grems of product. 


RANGE OF RETENTION. Percent 
PRODUCT 50 60 70 80 90 


7 
| TTT. VITLTLLLLL 
VTTITLLALLLLL4A* (60) 


Spinach 


Green Beans 


NN fevers 
as! 


Lima Beans 


* range of 90 % of observations. ° Mean Value. 


Fig. 9. Thiamine retentions during blanching. 


TABLE X. A COMPARISON OF THE EFFECTS OF END-OVER-END TYPE OF AGITATION (R-4) WITH CONVENTIONAL STILL 
PROCESSES ON THE LENGTH OF PROCESS REQUIRED FOR VARIOUS CANNED FOODS 


Product 


Carrots ..ccecee 
Beets-sliced .. 
Asparagus-spears, cuts and tips ...... 


Cabbage . 
Asparagus-spears : 


brine packed .. 
brine packed ..... 
vacuum packed . 


Mushroom soup . 
Evaporated milk .. 


Process 


a 


Agitated Conventional 
Time Temp. Time Temp. 

Gen yetse Win. oF Min. OF 
307 409 4.9 260 240 
307 409 260 240 
307 409 260 240 


307 409 270 248 
307 409 270 248 


307 409 240 


307 409 240 
6035 700 240 
307 506 250 


603 700 es 
500 514 240 


TABLE XI. VITAMIN RETENTIONS IN CANNED FOODS DURING WAREHOUSE STORAGE. 
(12 Months' Storage Time) 


Storage Temp. 


Locality 


ee eee 


Arizona 

California, Central . 
California, North 
District of Columbia . 
Florida 


Missouri .. 
New-York .. 


Average {| Range 


Per Cent Vitamin Retention 


Caro- 
Thiamine pec 


Ascorbic acid 


Yearly 


Orange 


Orange 
juice] Tomatoes] Peas 


juice | Tomatoes |Peas |Peas 
(°F) 
50-92 
51-87 
54-104 
42-79 
54-91 
28-92 
50-98 
356-87 
50-78 


I-12 


ASCORBIC ACID 


18.5 Min Blanch 4. 


a 


Min Blanch 18.5 Min Blanch 4.5 Min Blanch 


Can liquid 


Can Solids 


lin Blanch 16.5 Min Blanch 4.5 Min Blanch 


5 


18. 


uo 


Min Blanch 4, 
STANDARD SWEET PEAS EXTRA STANDARD SWEET PEAS 


Fig. 10. Influence of blanching time on retention of vitamins. 


60 70 


0 10 20 30 40 50 


TIME IN MINUTES 


tention in peas 
: - arative rates of thiamine re 
lan is Ba ca by processing time and temperature 
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PERCENT RETENTION - ASCORBIC ACID 


The canned food nutrition 
progrem has been enthusiastically ob- 
taining analytical data on Salt- and 
sugar-free packs of canned fruits 
and vegetebles. The omission of sugar 
is for the specific purpose of rende- 
ring the product of greater use in 
low calorie diets. By the analysis 
of such dietetic canned foods for 
sodium ané proximate composition, an 
abundance of helpful information has 
been obtained. ve 


At the lest National Canners 
Association meeting, Dr. J. R. ESTY 
( 30 ) summarized the results obtained 
to date onthe sodium content of salt- ‘ 
free dietetic packs as follows : ‘ 


"...our present knowledge of the 
" sodium content of canned fruits — 
" and veretebles packed in water,with 
"no salt or other sodium compound 
" being added or coming in contact — 
" with the food so as to be carried — 
"over into final product, the follow= 
" ing products were found to have a 
" sodium content below 10 milligrams 
" (mg) per 100 grams (g), ané with a 
" few exceptions these products had 
"a sodium content of below 5 mg per 
#100 gs 


'" Applesauce; apricot halves, 
"unpeeled; asparagus, green; aspara- 


1 ae 
aed 


" segments and juice; grapes, Thompson 


" peaches, clingstone, halves or 
" slices; peaches, freestone, halves 
"or slices; pears; pineapple, slices 
"or juice; and plums, purple. ’ 


ff 
o 


20 


10 


TIME OF STORAGE IN MONTHS 


Fig. 12. Ascorbic acid retention 
in canned orange juice at different 
storage temperatures (- - Moschette 
et al.; Ross). 


r 100 g- To- 
of figs, the sodium content of the pa tn ae, ye bi a ha Suc ieeren in these 
toss. and tomato juice were Le pr, eas bsere oie oncraw ccnelus Loni The sodium content of Lima 
ee s very great and the data are insufficien yoerprere BO Midep or 100 erentas 
no results were reported exceeding 100 mg. 
Spinach was foun : 
lies to beets and carrots + 
TR ora shown that operations such as lye peeling, the treatment Of eee ae ei aaeele ot 
ae ant discoloration, the salt brine quality grading of peas and ma r cater Tee eitran of party 
opeey ite) softened waters in the canning operat ions oa Oe EO ear Ce 6061 Soi aati orb on 
: work is being conducte n 
ooh: ae Leis) Seeger igite anely aoe are being simultaneously conducted on on) ae to provide in 
See ete rop use mainly in the proper planning of low-calorie or low-carbohydrate ets. 


2232333 
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® 
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has been necessary, because of tine 

this discussion, it should be realized that is 

Liniepiieta tens wide scope of the subject, keer over many phasel OF the wort Wa of aesearch (ie 

n ted to give you a broad picture oO 6 
ewe thon is desired , ‘tones be obtained from the not ereee. har per gps ag ah tears age 
have been associated with this canne oods nutr ° 

Bt cierecent on Europe as compared with the United States. Ney ee ee Sees aT ered pape 

has been discussed can be beneficial to all if it is age Bae Oe now en ia: koe ee Prime 
about the nutritive value of commercially can 

Ree acesticts. In behalf of all who have contributed to this knowledge, it is my privilege to say, " We 

are happy to make this information available to you ". 
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Ill. ON THE COMPARATIVE DIGESTIBILITY 
OF CERTAIN FOODS, FRESH AND CANNED 


| by M. FONTAINE, 
Professeur au Muséum National d'Histoire Naturelle, Laboratoire de Physiologie Générale 
and Mme M. CANNEPIN, Ing. I. P.C. (France) 
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MELNICK, OSER and WEISS ( 1) were the first to draw attention to the importance of the rate of 
liberation 6f amino acids by enzymes in the body's utilisation of food proteins. According to these authors, 
the low nutritive value of raw soya protein can be attributed to the slow liberation of certain amino acids, 
particularly methionine. Recently, Ernest GEIGER ( 2 ) has put forward some original work which proves the 
importance of simultaneously bringing together inthe tissues the various amino acids in order that proteins 
can be built up. He discusses various experiments concerning the role of the rate of enzymic breakdown of 
proteins in their absorption by the intestin and the resynthesis of proteins specific to the body (S28 
It would, ‘therefore, appear to be quite justifiable to compare the rates of digestion of protein in fresh 
and canned foods. 


The first stage inthe research consisted in studying the enzymic hydrolysis by trypsin in vitro of 
protein by a technique inspired directly by the work of Daniel MELNICK and Bernard L. OSER { 4 ). The food, 
cooked by canning or by household methods, the exact details of which were recorded in each case was ground 
in a vegetable mill so as to obtain a puree as smooth and homogenous as possible. The approximate protein 
content was calculated from a nitrogen estimation and from this was determined the weight of a sample equiva- 
lent to about 3 ¢ of protein. A first sample was suspended in 60 c.c.- of buffer solution pH 8.4 (250 c.c. 
of a solution of M/5 KHp PO, plus 240 c.c. of M/5 NaOH. Dist. water ad 1000 c.c.). 


After carefully homogenising the suspension the pH was again measured and adjusted to 8.4 with a 
solution of N/10 soda, then was added 100 me of pancreatine ( 150 Codex ) suspended in 10 c.c. of pH 8-4 
buffer, 25 c.c. dist. water and with 5 c.c. of toluene as an antiseptic. The flask was then incubated in a 
thermostat at 37°C, zero time being carefully noted. Samples were removed at time - Ty» Tp and Ti for- 


mol titrations were then carried out by means of a Coleman protentiometer, and the values found were expressed 
by the letters Ay» Ap» and Ag: Another sample of the identical material was taken and submitted to the same 


e pancreatine was inactivated by heat ( in a boiling water bath for five minutes ). 
Sete cence wey put in the thermostat for 24 hours, and a formol titration gave the value B for the initial 
hydrolysis. Finally another semple 4dentical to the proceeding ones to which had been added 75 c.c. of 8N 
sulphuric acid was boiled under reflux for 33 hours; 80 c.c. of a buffer solution pH 8.4 was then added and 
the value obtained from a formol titration (C) represents the maximum hydrolysis of the proteins into amino 


acids. 


The percentage hydrolysis in a given time was calculated as follows : 


A - B 
ae B x 100 


NN SSS 


NOTA : Figures between ( ) refer to Bibliography, p- III - 5- 


& 
Results obtained i nan 
tunny and sardine, a 
hnique the meat of pigs, cows, 
i ena bakes ee Por oer bt ee oh ote the fresh or canned materials were obtained either from 
Peete scanie of seed or from a given tissue of any animal. 


|. BUTCHERS MEAT 
|. Beef 


The fresh material. ( domestically cooked ) was 
hela for one hour in boiling water to which had been added 
15 grams of salt per litre. The broth was then concen- 
trated and added to the chopped meat. The canned meat 


. 


was prepared as follows : : 


Pieces of about 500 grams were cooked for 55 minutes 
in boiling water with 15 grams of salt per litre. The 
pieces of meat taken’from the broth were then cut up into 
smaller pieces and put into the can. The concentrated 
broth was then added to the cans while boiling,and after 
closing they were sterilized at 118°C for 90 minutes. 


The following results were obtained : 
Per cent hydrolysis in a given time. 


Hydrolisis % 


Domestically 
cooked Meat 


13.8 
a4 


| I 
BREA OC SeSS 


It will be seen from this that during the first +—+ es : ke Jab foal & 
sixteen hours the canned meat is digested more rapidly . t | 
than the domestically cooked meat. The contrary is ob- 1 

served from the 20th to the 48th hour. 


2. Pork 


The method of preparation is the same as that 
used for beef, both for the domestically cooked and for 
the canned meat. 


The percentage hydrolysis in a given time was as 


follows : 


Hydrolisis % 


Domestically 
cooked Meat 


11.7 
16.8 
26.6 


30.2 
32.5 
36.4 
41.9 
44.7 
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As for the beef, the digestion of the canned meat is more 


out the 20th hour the effect is reversed. 


he drained fish was then skinned, boned and 


finally milled. 


oe 
. erg 


4 ; @, » 


rapid during the first 16 ho =a 
: Toa ' 


The fresh tunny was washed in running water then cooked for an hour in bolling five a8 + 
ats 


le following way. After two and a half hours immersion in a 20 per cent brine, it was washed in 


The canned tunny was prepared 


SNE Cirtictece: closed ct oot ete ty aed crete aa oh int 
The following results were obtained : 4 eee 
Percentage hydrolysis in a given time. Time Pisin 4 mts —_ 

. in hours Tunny domes: 

et 3 16 “i 
Ship ane e 20-4 
PELE 5 3 
| EEESREES Zanes sy sie 
 SERRRESZRRRES 30 51.6 
TT ane 40 32.8 
ae ae 48 35.6 


oO SRR 
af ee 


I 


ne ie 
' ai 
ri a 
0 ae 


Be 


Les 
petal 


+ +4 phe! cat 


| : / i 
trial a ' ia Og hs CT 1 oe ee 
| | ; i : 
4 | | { | | 
‘ a TEs aaa Scat es 
Beli : i | | / H 
; i H j 
eee EEE Sanaa San a | 
q : 7 i | | | 
et a a ! - H | : 


As for beef and pork, the diges in 
canned tunny is more rapid at the beginn! > | Dt 
only lasts for about seven hours after whic 
ned tunny is digested more slowly. oy “4 


o 


2. Sardines a 


The fresh sardines after beheading and ey 
ation, were washed in cold water and d ain 
were then held for five or ten minutes: in’ 
brine ata temperature of about 95°C, 
cooked. Finally they were milled after a 

dines for canning, after beheading and 6 
actly as before were immersed in saturated ‘ine (2 
for 25 minutes, and then after rinsing ¢& ca r 
they were cooked for two and a half ninutes EE 
cent brine at 90 to 95°C. After draining ¢ ooli 
sardines were put into the cans and boil O pe 
prine added. The cans were closed at 
at 115°C for 110 minutes. 


The following results were obtein 
Percentage hydrolysis in a vee tix 


Sardines cooked — 


Peg oe eeeainen domestically — a 
3 10.1 
Ar 16.9 ¢ 

16 22.4 

21 24.8 

25 1/2 26.4 

re gee 28.4 

41 29.9 

47 30.3 


< 


The results are near enough to those obtained 
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—— 
for tunny- 
mestically coo 


F ther more than seven hours, the digestion of the canned fish is more rapid than that do- 
or ra 


ked, it then becomes slower. 


ill. VEGETABLE FOODS 


|. Peas 
be For domestic cooking, 
ee br preety s were milled. The first treatment to which 
cent brine; after draining, the pea 
ee Sore, onhijooted was a five minutes blanch in DolLing water Oe a en attet aan ae 
{ned and put into the can. bo ng 
eee lo a. vemperature of 90°C at their centre, closed and sterilised for 40 minutes at 115 
to 116°C. 
The following results were obtained : 


Percentage hydrolysis ina given time. 


they were washed in fresh water, and then 


Peas cooked 
in hours domestically 


135.8 
15.8 
22.2 
22.9 
24.2 
25.1 


Hydrolisis % 


For peas’ during the whole of the experiment the 
rate of digestion of the canned products was more rapid 
than that of:the domestically cooked vegetables. The two 
curves are approximately parallel. 


2. Beans 


The beans used were ary white beans, those domestically cooked were washed and then soaked over 
night. After draining, they were cooked in boiling water ( 50 per cent tap water and 50 per cent distilled 
water ) to which 1.5 per cent salt had been added. After draining they were milled. The beans for canning 
were washed, and then soaked for twelve hours, then after draining they were blanched for twenty minutes ir 
boiling water with 1.5 % salt. After cooling they 
were pyt in the cans and boiling 1.5 % brine (50 
per cent tap water and 50per cent distilled water) 
was added. The cans were exhausted, closed at 85°C 
and finally sterilised for 85 minutes at 115°C. The 
results were as follows ;: 


Percentage hydrolysis in a given time. 


Bi: 

BRMBGMMEMien cc 
PRRRRGEP Ses 
BEGG ACen 


Time Beans cooked 
in hours domestically 


EERE 
ier ea : BERPARAPAPAAE 
ae ig ee ERE ARDZARRE 
Zi) 2 13.5 10 at | eee St | oe as 


A otal at 
EEE 
Vey het als 
to li aie 


27 15.8 
32 18 

42.1/2. °° 21.2 
49 1/2 23.6 


The results obtained were exactly the same 


as for peas, the digestion of the canned peas being ii be ak - - = “a 
more rapid then that of the domestically cooked ones sree | 
during the whole time of the experiment. | 
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For the foodstuffs considered the tryptic digestion of canned foods is more rapid : 
nestically cooked ones, at least during the first seven hours. This difference is very sm 
but more marked and more prolonged (16 hours) for canned meats and much more important for 
It is possible that the difference could be particularly due in this latter case to the act ton 
process on the cellulose membranes. It would appear that from the point of view of a phy 
pretation of the facts, that it is the first hours of digestion which are most important. 
vitro study such as we have carried out, departs more and more from natural conditions, an 
more of its value the longer it is continued, particularly because of the accumulation of 
hydrolysis which in the body are removed from the place where the digestion is carried out 


In conclusion, it appears that the canning of the above foods in the conditions descri 
in a more or less substantial increase in the speed of digestion of the protein constituents. 
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IV. TWELVE YEARS PROGRESS IN THE CANNING 
OF FISHERY PRODUCTS 


alte a by M. JUL, Chief of the Technology Branch, 
Fisheries Division, Food and Agriculture Organisation of the United Nations 
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This survey covers the development of the canning of fishery products since the time of the First 
International Congress of Canned Foods in Paris in1937. These twelve years have been a period of rapid progress 
for the industry. Canning of fishery products was taken up in many areas where there previously was little 
or no such activity; new products have appeared and many new methods and machines have come into use. On the 
whole, this represents such a variety of new developments that it is not possible to describe them all in the 


present study. It is hoped, however, it will be at least fairly representative of the industry's progress. 


Most of the information used is based on special papers describing the progress of the canning indus-= 
tries in the various countries. These papers were prepared for the Second International Congress of Canned ~ 
Foods in Paris, 16-19 October 1951, by the following countries: Algeria, Australia, Belgium, Denmark, France, 
Israel, kiorocco, Portugal, Sweden, Tunisia, United Kingdom, Union of South Africa and the United States. 
Further information has been collected from scientific and trade publications and from many personal commu- 
nications which the author has received. 


1. PRODUCTION 


j d fishery products. Even 

1 countries have statistics which indicate their production of canne 
for eetrien ehere such statistics exist, they are not always comparable. Some countries, for instance, 
indicate the net weight of the fish canned, others the total weight including brine, cans, cases, Oe nat 
statistics do not distinguish clearly between canned and pater mae fishery ee ett “ 
. nd 4) prepared by the Economics Branch 0 e Fisheries v ‘ 1 
ee etre nroduet inn conditions are normal, remarkable progress has taken place in the volume q 


produced over the last 12 years. . 
i interest. The Union of South Africa 

in the following countries is of particular } 

produced +00 Seton of canned pilchard, while the production in 1950 was well over 10,000 tons. : 


in other parts of Africa, notably Morocco which has 48 fish 
rem] ee arty Porat a6) The fish canning activities were increased particularly in 
epenel abgames of the country; for instance, the town of Agadir has no fish cannery at all in 1938, but 


950. k 
_— 2 eAiy in 1938 Algeria had 22 fish canneries, most of which of rather primitive design, without 
> 


steam installations; in 1951, it had 48 canneries with much improved equipment, all using steam processing. 
Th Ta of canned fish in Tunisia has increased so much that the country which in 1938 im- 
ported 1,000 seh of such products was able to export 3,000 tons in 1950. 
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high as the 
the pack in 1950 was 18 times as 
zing in Australia where  oanniht ton rst 
a erent, crocrsde: todk ee in respi pings fete fe ppt rbehbrnth dye See ie aires pet 
was est sh ecru engage leh a cann ts were built and the industry found 
was established during Wor ‘ u vayit ect apes tae winnie d 
paediatric Fish canning activities have also been con 
er ror its. a ts, mainly in the United States. Pie Thig nan ee taste Cae 
ee ee tn nile, Be elopment has not been the same as in Peru. y bers 
ape free race thet Chite oe ace riety as well established marketing channels for its produ 
due mainly to e 
ished by Peru. 
oS aaa edd ativpuadit has also been that of the industries in Denmark and the Netherlands, the 
A remarka opin 


roduction in these countries increasing very significantly from 1938 to 1950. Here the industry could not 
p 


keting situation 
i - Only a verly close survey of the mar 

etofore unused fisheries resources 

Bee poceitie to find new products for which a ready market could be found 


TABLE I 
TOTAL CANNED FISHERY PRODUCTS AS PRODUCED BY SPECIFIED COUNTRIES, 1958 and 1946-50. 


Country 


— 
—_———— 
— 
EE 


SEMITB ES) wiecsscseees (3) 273 471 1 686 5 547 4938 |(4) 3 157 
RTT chet a's ao vlna ss soe (5) 1 401 3 067 2 693 1 029 1 100 682 
aS 47 850 77 870 91 823 54 234 43 224 45 576 
Newfoundland ........... ee ks) 144 490 470 547 377 196 
= 184 
Sg 2) a 2 350 1 690 3 935 7 100 7 900 7 850 
el oad vow x 0.00.00 (5) 30 400 450 500 400 400 
OO a) (7) 12 838 12 850 20 600 32 360 35 050 35 900 
French liorocco (5) ........ 13 839 |/(5) 6 596 |(5) lo 241 |(5) 28 004 35 000 45 520 
cere st 20) (17) ...... 28 151 583 1 643 7 900 16 200 17 000 
a | eas 78 530 161 200 130 56 
UY, ee ees ~ - 70 404 298 18 
i i ae 7 700 9 300 12 250 8 500 5 759 6 300 
A) eek 100 969 | (12) 1 825 2 250 4 167 6 136 38 737 
Netherlands...(5) ......... 554 4 090 6 870 6 195 6 900 5 575 
EWES veen(7) ose 02.0. ge 35 970 25 310 36 110 50 120 42 470 33 390 
oS SS wists 2 652 4 618 4 872 6 199 8 721 
Oo Ct wed) i 34 461 29 790 37 536 19 812 15 728 31 358 
SE ee ako ais op onvccccs ey 49 956 35 457 32 957 48 836 61 775 
a 1 430 1 730 2 070 2 050 2 0007 2 000* 
Al) 202 1 207 969 2 480 3 492 3 041 


Union of South Africa and 

South West Africa (13) ... _ 8 830 9 125 12 473 | 14 o26 15 000° 
United Kingdom.....(14) ... 3 005 5 080 6 990 10 571 | 14 380 ll 726 
United States of America (15). 302 791 317 230 342 067 354 802 | 387 826 424 100 
(a ee er 7 789 7 477 9 273 7 700 7? 000* 


is | ; coe | 572 086 639 745 658 415 710 627 809 578 
Source : Official publications and communications. 
Note : in addition to the above, the following figures are aveilable : Algeria (1938) 3,500* ana (1950) 
8,000; Brazil (1946) 591; Egypt (1946) 10; and kiexico (1946) 13,500. No other figures are readily 


available. 
FAO estimate. 
(1) Product weight, unless otherwise indicated. (9 Metropolitan France only, except 1938. 
(2) Edible weight; excludes crustaceans and (10) Federal Republic of Western Germany, 1946-1950 
mollusks and fish paste. (11) Herring and similar species only. 
(3) 1939. (12) Salmon and similar species, herring and similar 
(4) Sudjected to revision. species, tunas, true mackerels and similar 
(5) Exports. ‘y species only. 
tS} Excludes Newfoundland. (13) Fiscal year, 1 November to 31 October. 
Herring and similar species and tunas, true (14) Excludes Northern Ireland and (in 1949 amd 1950) 
mackerels and similar Species only. 


Isle of. lian. 
(15) Includes Alaska. 


(8) Excludes Faeroe Islands and Greenland. 
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TABLE II 


| PRODUCTION OF CANNED HERRING AND SIMILAR SPECIES IN SPECIFIED COUNTRIES 
Country | 1938 | 1946 | 1947 | 
EINES shia il eu te setae. 


1948 | 1949 | 1950 
Metric tons (1) 
EMORMEE OSs So Sic vos. caste 560 3 036 2 
OR 180 wi aie: te 6 643 979 l 046 682 
eh Oe RS | ea 6 958 38 980 44 569 19 873 8 199 9 067 
Chile as —% ok eo ye OS OS ee oe a a ee ~ 54 45 303 222 26 
ere ty: eee rea cae 500 568 671 1 864 2 000* 
rere -<s Pawnee WK Ass es « 920 565 800 2 400 2 800 3 500 
Fra eoeree (3) eee eee ereeeeeeenee fee 400 450 500 400 400 
MOGinte ce 5 ee (4) 1 938 5 300 13 500 12 980 16 750 17 200 
French Morocco ........ ee cas ays & (4) 12 779 10 o00F 15 ooot 20 000* 35 000 41 880 
CE SMS G a ee can ska ccc scene. 28 151 583 1 643 7 900 16 200 17 000t 
Ireland SPO SOS S seas esceecerasacees eee 100* 70 393 267 = 
PLGOLT. wacese Pn ASRS eine 6. es & © ees 6 000 5 000 5S 500 5S 500 4 427 5 000 
REUTER Ca GCC ea cca ces ccc sce. (4) 28170 650 563 817 4 060 12 445 
Netherlands ..... hei hie a xm © «a's eas 2 800 4 000 4 500 5 000 4 000 
Ga ac wee csccccccccce 35 400 24 900 34 600 41 100 35 000 23 800 
hee eS A ee eee iwenee (4) 30 477 27 793 37 536 18 199 13 372 29 259 
Ls SE GIS SES GS) eS 9 eo 10 000 10 OO00* 9 Q00F 10 ooOF ¢ 
) Union of South Africa and 10 oa 
South West Africa (5) ......... = 3 420 3 454 5 319 7 488 10 000* 
eg EEE eee (6) 3 005 5 080 6 990 10 571 14 380 1l 726 ; 
United States of America ........ (7) 59 130 98 312 68 541 93 932 145 200 181 800 bs 
evemeZuCla ............ ccc ec ceees eos 7 789 7 477 9 273 7 700* 7 000* ; 
af 
a Serer er rT eee aot 245 262 257 949 264 210 329 375 386 785 , 
| Source : Official commnications. 
+ FAO estimate 
(1) Product weight, unless otherwise indicated. (5) Fiscal year, 1 November to 31 October. 
(2) Excludes Faeroe Islands and Greenland. (6) Excludes Northern Ireland and (in 1949 ana i 
(3) Metropolitan France only, except 1939. 1950) Isle of Man. 
(4) Exports. (7) Includes Alaska. 
TablesI and II show another interesting fact. Canning of herring in Canada and the canning of 
Sardines in Venezuela was very considerable during the war years and in the period of food scarcity immedi- 
ately following the war. Now, the production has decreased very markedly. This is not due to any disap- 
pearance of the fisheries resources nor has the catch been used for other products. The fishing activities 
have had to be curtailed simply because it was not possible to find a profitable market for the canned prod- 
act. This means that in effect large food resources are left unused, in spite of the fact that there are ~ 
fishermen who could fish ther, canneries which could process them and that the world has a very large food 
jeficiency with many population groups being undernourished or even starving. This should be a challenge to 
fish canners and food technologists. It is not easy to make canned products from herring and herring-like 
fishes which are attractive to population groups, which are not accustomed to such food, and still cheap 
snough to be within the reach of their income. Nevertheless, it is likely that much could be done in this 
field. The problem is certainly of such importance that it merits close study. 
TABLE III : 
PRODUCTION OF CANNED SALMON IN SPECIFIED COUNTRIES 
q 
eae 1938 1146 1947 1948 1s49_|__1950 


Metric tons (1) 


SEDs e's sa» 5850-0 = > Wes ce ees es 37 206 29 404 33 300 28 511 31 264 32 300 
MOMEOMBAIODA Gicicisccccccvscoccces (2) 18 29 22 125 87 85 
Denmark ..... (3) ......2--eecese - 40 40 30 50 50 
ERG Gian s bibs ebdneocsccesccce ae 300 188 24 165 379 
United States of America (4) .«--- 158 632 | 100 808 123 045 105 219 120 300 91 400 
MUM “Sabb sdasebovesevsccccsccses ' ... | 130 581 | 156 595 | 133 909 | 151 866 | 124 214 
Re eee 


Source : Official communications. 


(1) Product weight, unless otherwise indicated. 


2) Exports. 
(3) Rectan Faeroe Islands and Greenland. 


(4) Includes Alaska. 
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TABLE IV 
PRODUCTION OF CANNED TUNAS, TRUE MACKERELS 
| 1946 | 1947 | 1948 1949 1950 


AND SIMILAR SPECIES IN SPECIFIED COUNTRIES 


Country 
Metric tons (1) 

2 100 1 707 1 660 293 
700+ 1 249 | 442 500* 
480 1 070 1 000 300 
550 7 100 10 900 500 
300 6 750 3 332 300 
875 488 749 739 


350 700 
Netherlands .... ° re 510 660 


peas « 997 500* 696 


Portugal ...+.. A are 
United States of America (4) .. |(5) 51 264 834 (5) 


801 558 990 


Source : Official communications. 


ht : O.. 1,820 tons. For Costa 
: In addition, the following figure is available for French iiorocco : 195 A 
Hote Rica in 1946, exports (which are indicative of production) amounted to 321 tons. 


+ FAO estimate. 
(1) Product weight. (3) Metropolitan France only, except 1938. 


(2) Excludes Faeroe Islands and Greenland. (4) Includes Alaska. 
(5) Includes jack mackerel. 


Il. FISHING 


A canning industry is always completely dependent on the availability of suitable raw materials. 
The supply problem is probably especially important in the fisheries industries where most of the production 
of raw material is subject to uncontrollable natural factors which often result in large and unpredictable 
changes in the fish landings. Therefore, just as vegetable and fruit canners have to be concerned with 
problems of plant varieties and growing conditions, the fish canner has to keep in close touch with the de- 
velopment of fishing techniques. 


These techniques have undergone very interesting developments since 1938. Fishing boats have been 
greatly improved. Especially noteworthy, so far as fishing for the canning industry is concerned, is proba- 
bly the continuing development of the California tuna clipper which is now probably one of the world's highest 
developed types of fishing boats, with the cost of each unit often running well above US $ 500.000. 


Of even greater importance for the industry has been the development of fishing equipment. Great 
advancement has been made by the increased use of echo sounders. It has proven possible to use echo sounders 
not only to find fish schools but also to determine their size, the direction of their movement and often 
even the type of fish in them (1). The development has been of such importance that in the Norwegian 
herring fishing fleet practically every boat is now equipped with an echo sounder, while the use of such 
equipment for fishing was practically unknown in 1938. The importance of this instrument is also indicated 
by the development in the California pilchard industry. Before the war, this fishery was carried out mainly 
in dark nights where the schools were spotted by the fluorescence they gave in the water. Fishing was practi- 
cally stopped during periods of full moon. However, after echo sounders came into use, statistics show that 
fish catches have been practically independent of this factor. 


The use of echo ranging equipment, normally termed Sonar or Asdic, for fish detection is still ir 
the experimental stage. However, investigations carried out by the Norwegian research vessel " G.O. Sars " 
( 2), show that it is possible by the aid of asdic to find and follow herring schools in mid-ocean in areas 
where the whereabouts of herring was practically unknown. The research vessel communicated its findings by 
radio telephone to units of the fishing fleet which thereafter obtained very good catches in areas where 
herring has never been caught before. The great importance of such developments are obvious; research ir 


aorey is now concentrated on the development of a small combined asdic-echo sounder suitable for a fishing 
vessel. 


Aeroplanes have also come into use for the spotting of fish schools. Many of the larger tuna boats 
operating out of California carry their own scouting plane ( 3). These planes can quickly cover a muck 
larger area than the boat itself. From it, it is possible to spot a tuna school, mainly by the presence of 
porpoises, ata distance of 32-40 km (20-25 miles), while the range that can be covered from the crow's nest 
of a fishing boat hardly exceeds 3-5 km (2-3 miles). It was by such aerial spotting that the vresence of 
larger schools of tuna was determined off the coast of Australia in surveys carried out immediately before 
World War II. Exploratory fishing carried out there in recent years with trolling and hook and line methods 


proved that good catches of tuna could be obtained: the count is 
Meter Gn tite rn ; ountry now in the process of establishing a canning 


It is often overlooked that the very wide use of radio tele 
1 phone in itself has beena great aid for 
the fishing industries. This means make it possible for fishermen to communicate to one another knowledge 


eee 


NOTA : Figures between ( ) refer to Bibliography, p. IV - 12. 
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of the presence of large fishing schools and also to advis 
e in advance 
the size of their catch, the time it will be landed, etc.... - ; 


The importance of developments in fish detection is well indi 
m™ cated by the fect that , 
ere in several countries, for instance Morocco ana Sweden, operate special vessels Wie 
a pertinent detection devices. These vessels, carry out scouting for fish for the main fleet and com 
municate their findings continuously by radio telephone. 4 


Certain types of new fishing gear have also contributed to increased fish 

the traditional drag nets or trawls, which are one of the most productive types of tian Ba panes 
defect that they can only be operated close to the bottom of the sea. Many experiments were carried out with 
the purpose of designing a trawl capable of being drageed nearer the surface. This in theory is quite an 
easy problem but encounters a large number of practical obstacles. Finally the problem seems to have been 
Solved a few years ago by a Danish inventor, LARSEN, whose so-called floating trawl ( 4 ) is now in general 
use by the fishermen in Northern Jutland. The use of the gear is credited with very lerge increases in herring 
catches. Needless to say that where such a gear is used, it is very important to follow the course of the 
fish schools with echo sounders in order that the net may be dragged at the right depth. 


Of importance for the industry has also been the increased use of purse seines. This gear is now 
used very extensively in tuna fishing and has contributed to increased catches and more efficient operations. 


It has been tried fcr tuna fishing in Tunisia and Norway where it proved to be very efficient and where it 
is expected soon to be in extensive use. 


oastal operators, canners, etc.. of 


Factory ships 


There is within the industry a continuing interest in the use of ships which are completely equipped 
with processing equipment, for instance, canning equipment. While comparatively few such boats are in ope- 
ration, it is always a very tempting thought that such factory ships can go right to the fishing grounds, 
process the catch while it is completely fresh anc without the need for carrying any waste parts of the fish 
ashore. 


However, when one considers the technical and economical problems involved, it is clear that the 
use of such boats is not easy to organise. For instance, a floating fish cannery factory must be completely 
equipped with all processing equipment, boilers, etc. and still must have hold space for storage of supplies, 
fresh water, finished products, etc.. In addition, it must carry quarters for the whole labor force for the 
canning plant. This labor force must be provided with food. The salary paid to such workers is generally 
considerably higher than that paid to shore workers and must be paid over the whole period of the trip, not, 
as in the case of shore operators, only while the plent is operating. Finally, great difficulties are ex- 
perienced in the transfer of the catch from fishing boats at sea. If the factory itself is equipped for 
fishing, mach greater fluctuations in the supply of raw material must be anticipated than what is normal for ~ 
shore plants which generally can rely on the catch by a large number of fishing boats. 


These considerations indicate that floating canning factories can only be operated economically © 
successfully where no possibility for shore operations exist. It is known that both Russian and Japanese 
Salmon ano crat canning vessels have opersted successfully in the northern Pacific Ocean. They may owe part 
of their success to the fact that the labor force, used has very modest requirements as regards salary, fo 
and living quarters. At present the possibility of the operation of floating crab canneries is being investi 
gated by interests in the United States. 

Thus, the operation of floating canneries is at the moment not extensive ( 5 ). However, the de- 
veloprents in the whale and the tuna industries deserve mention. ; 


tish and Norwegian whaling companies are at the moment trying to organise the canning of 
a part tare meat tained 3 in iaeastla whaling operations. Some companies have provided ae 
facilities directly atoard the floating whale factories, while others have installed such equipment in oak ret 
vessels. In this case , the problem is more of finding a product which will meet the era so i 
consumers who so far have been reluctant to accept whale meat in any form. Any develop:ent pei Php Ae 
portant, especially because it is an attempt to use whale meat,a large part of which is otherwise disca 
at sea and thus lost as a potential food supply. <f : 

ing development, which is sometimes overlooked when factory ships are considered, 

is the We eae tari roreie See attcrere and some of the larger tuna purse seiners peor ore ae 
for freezing the catch aboard ( 6). The fish is chilled in cooled sea water; nas on be ete eh geo 
is circulated over the fish until it is completely frozen; then the holds are pret of sine ee 
kept in the frozen state by air refrigeration until it is landed. Some canners also cperaties bgp be 
ft pete and transport the catch from the fishing fleet. These overations have been success oe © ane 
is unusually well suited for canning even after it has been frozen, and because as a comparatively ©xp 


fish it can easily carry the added cost of the freezing. 


Ill. Raw Material 


Important Serer eres. have t 
‘material. One new method is the use 0 ite 
oh aS ee err Revar seranipaaine from 100 to 300 tons of small fish per hour pete 
Bissisce ter bees ° Eeation. It is generally considered that unloading by deat per ee — 
ai orax! ery oh for usual unloading by brailing. Some unloading pumps. are re re a is. kee 
tien rca on (56 in.) in length. Therefore their use may be possible for fish other 

sh as large : ° 
and herring-like species. 


Fish canners have alway 
attempts have been made to even 


fluctuations in the supplies of raw material. Many 


s been faced with great the fish by various means, especially by freezing. 


these out by preserving 
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however, two aifficulties. 
h as herrings 
therefore difficult to apply for cheap fish suc 
aye oe eetand changes in the structure and flavour, per oe pec 
duct less attractive. As mentioned above, freezing of tuna before pene Se ee 
se paca cea material for the salmon canneries of Canada and the United States is als j 
ensively. y 


i ttractive canned product. 
but it results in a somewhat less 4 

Experiments have been carried out quite extensively in Norway in using deg treitehc him aye 
that it is pe possible to use frozen sprats for canning but as far as is generally own, 


not been used commercially. 
jally at the Torry Research 
nent re being carried out in the United Kingdom, espec ; 
Station =e my the ee of cheap freezing methods which would make it RORRS ESE ee Spree 
ait large supplies of herring for future processing. Various block freezing methods are being tested. 


i large improvements have 

Y r freezing has proven to be difficult to adapt for this purpose, : 

been fe cetoie by hidronaed use of chilling and icing of the Kee ig pais ace Pigeons peas ee 
fornia, France, Mexico, and Norway. In Norway, for instance, Dp 

ee eee eniod of spret from 4 to 6 days, from the water to the canning, by improved methods of 


icing. 


This method presents, 


Firstly, freezing is quite expens 
or pilchard- In addition, freezing does 


, ting systems which circulate 
In California and the Union of South Africa, use is made of refrigera ; 
Seeiicerated brine over the pilchard in the storage bins, thereby increasing their keeping quality consi- 


derably. 


IV. CANNING OPERATIONS 


Fish canneries have profitted very substantially from progress made in canning techniques in general 
over the last years. They have particularly been subject to very considerable mechanization. It can, in 
fact, be said about the industry in many countries that over the last decade it has changed from a handicraft 
to a modern incustry. 


The industry benefited greatly from the development, during World War II, of black plate cans and 
other substitute cans. They proved very difficult to use for most fishery products, but intensive laboratory 
research and practical experimentation made it possible to adapt them especially for products packed in oll, 
so that they could be used with satisfactory results during the emergency. 


The tin shortage also made it necessary to introduce electrolytic tinned plate, a development which 
was so successful that it became permanent. By helping to stretch the tin supplies which are available at 
present, it is indirectly of great benefit to the industry. 


Another development of lasting importance was that of increased use of aluminium containers, es- 
pecially in the Scandinavian countries 8 ). The fisheries industries of these countries had already before 
World War II been active in use of this material. Since, very well designed processes for anodizing and now 
‘also lacquering the aluminium plate in bands have reduced the corrosion problem to such an extent that alu- 
minium has become the preferred material for the packing of several items. 


It is generally known that the European canning industry before World War II to a certain extent 
lacked high speed, reliable can closing equipment. This was perhaps particularly true of the fish canning 
industry where the extensive use of rectangular and oval cans causes special closing problems. Very reliable 
equipment has, however, been introduced in recent years, giving higher speeds and safer closure. The use of 
high speed equipment sometimes gives rise to some particular problems because the sealing of the can very 
quickly after the placing of the lid on it may cause overfilling of cans and buldging of ends. This has been 
solved in various ways, often by the increased use of clinching prior to closing. 


Less extensive use has been made of vacuum closing equipment than was expected before World War II. 
As far as fishery products are concerned, it is generally recognized that hot filling or exhausting, although 


Cue ah and space consuming, give a more constant vacuum and these methods are therefore mostly pre- 
erred. 


The quality of the can seams to have also been improved by the now almost general use of liquid 
sealing compounds. 


Improvement is also due to the very extensive use of mechanical can washers, for instance in Por- 
tugal. Retorts and processing equipment have undergone very substantial improvements. In several countries 
processing in open boilers was used quite extensively before World War II. Pressure processing is now alweys 
used and, inthe case of Portugal, for instance, it has been made obligatory by law. Pressure gauges, thermo- 
stats, and recording equipment on the retorts have been vastly improved, also resulting in much improved 
keeping quality. Especially the Scandinavian countries have gone in for processing in water under counter 
Be oeee salts tackicr melsetarane aah a desirable due to the extensive use of aluminium 

‘ a retorts were manufactured 9 ). Other coun es 
pressure cooling mostly by the use of compressed air. .* nave. aleo, 20s SS aae 


Continuous retorts have so far found little use in the dish cenning industr robabl artly be- 

nica of the large amount of rectanrular cans in use. The continuous setort, Walan Sas tacos tikesoree in 
rence (10) and which uses a high water column to provide counter pressure where cans are introduced or 
aie from the retort, might be of interest as it can easily be adapted to all shapes or sizes of cans. 
s retort seems similar to the one designed by a Norwegian company before the war. The latter was, however, 


never put into general use because of the danger of geyser 
ME PM cevecialiy ii the settee & geyser effect by overcooking, because of rising tempe- 


The safety of canned fisheries products, together with better retention of flavor ané@ texture, have 


been improved by detailed studies of process 
Saami sevivbent, oa¥ei6€ out in coos ane conditions, heat penetration, thermal death times, etc..., 
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Fisheries products have also benefited from the more ex 
tects. This innovation is said to have 


tensive use of cooler storage of can prod- 
improved the texture of shrimp canned in Louisiana considerably. 


I. Sardines, Sprats, herrings, etc... 


The canning of sardines and herring- 
£ more or less identical design ( 11 ). 


One of the principal problems is presented by the heading and gutting of the fish. This is quite 

1 labor consuming process, if carried out by hand, and it is difficult to design machinery which will carry 

t out satisfactorily. Several types of machines were in common use for this purpose in the California ~ 

pilchard canning industry even before 1938. A machine of Californian design, using a vacuum suction princi- — 

sle for the removal of the viscera, has been used successfully also in the South African pilchard canning ~ 

Ndustry. The machines from the United States have, however, not found acceptance in places where sardines, 

sprats or small herrings constitute the major part of the cenning pack; these species seem to be more deli- 
r In addition, it seems that as they generally 

» higher demands are made with regard to the camplete removal of the 


The Norwegian sprat industry has been in the fortunate position that it generally can free the fishes © 
completely from feed before they are removed from the water by impounding the catch, thus making evisceration 


Qnnecessary. Sprat canners in other countries, the sardine industry and many herring canning factories have 
ad to rely on evisceration by hand. 


like fishes mostly follow similar processes and uses equipment 


ho r, improved machines have been produced by the Arenco Compa in Sweden, the Nordischer 
MUircdtin in Gime ¢ 12 Pane by the Fisheries Hesearch Board of Canada ( is}. The latter has designed 
and patented an anchovy gibbing machine which is reported to work very staisfactorily. Machine heading and — 
eviscerating is now used very extensively inthe herring processing industries, where large herring is handled. 
It is used not only for canning, but also for products such as salted herring and herring or anchovy deli- | 
catessen. These products are not heat processed and make, therefore, even higher demand on the complete 
Temoval of all bones from the fish as the bones are otherwise softened up by the heat processing. Special 
Machines which will not only bone the fish, but elso prepare the fish as fillets have been put into use by 
the delicatessen industries. Another machine which will cut the herring fillets out into small pieces, which 
are normally used for herring tidbits, has been put into use. 


j h a diffi- 

These machines found general use in the last decade in the herring industries, but have prove , 

cult to use for sardines, sprats, or small herrings. In France and Portugal, sardines have germrally been 

headed and eviscerated by hand. A great deal of work has been put into the arrangement of efficient cleaning 

tables equippeda with mechanical conveyors, often adaptations of the Spanish Masso design. These innovations 
have leq to very considerable labor savings. 


the Toquer line ( 14 ) 
it should be mentioned that one of the modern French sardine lines, | 
referred sgt uses a heading and gutting system which operates oo ine rine! ple7sttoaasaaae a 
i he users 0 s prince 
on the racks in a conveyor system. It is understood that t : rede 
ting equipment which would work satisfactorily on 
it. In addition, experimentetion on the design of eviscera wad kere there stedentna 
i d. The latest reports from France (10) indicate at wor 
i orinented Gesrancecuent which will carry out the process satisfectorily. It Cor ef Testiee einen 
out the size grading of the fish, which seems necessary fo g 
tess eeeousiSther wachines carry out the orientation of the fish ané the pete rp bee ree 
ing Baenine; an operation which otherwise is quite labor consuming. the line is sa o be g 
Capacity of 100 to 120 fish per minute. 


the washing, dry salting, so-called 
which have been in need of mechanization, are 
Tousin Sanita Gtleyiecerated fish. As regards washing, amachine has mentite Sider er 
which oe wash the sardines placed on the etre age atrretiress tie e? eee or okie bee BOE 

t for continuo : e t 
ee hee ror Saeeaeint oie or Ratna eect consists of a perforated cylinder with internal peat then pe 
eteg ise spiral on oa inside surface. When the cylinder rota 08 Pee ee pete aed hee 
; e an ; 

lift them out of the brin D 

Bees iglyery cinils: to the esetweaeet ible blancher. The standard models are based on a brining time of 


8 minutes. 


ing 
Brining of sardines and herr 
of the design here mentioned would there 
is j i the removal of a certain amount of 
ts and herring-like fishes require e 
Re teerrien & actigarene Tawa ceeds In the sprat canning industry of the Soar ae gual; Gone 
moisture from the fish before See ee erine end.drsine oan 1. A species, anata ne od 
een cay, he found quite general acceptance, also outside of Scandinavia. 
ro bv a fish canner is being used by several plants. It uses 
initial temperature of the air of 140°C (244°F) and an end 
ed and 80% of the air is recire Previqis ae 
‘ a r*. 
phen degieebaealbs ed on wire mesh trays on a conveyor system. As ese g One renee 
Blo antes on the fishy they nave nov been Topleced,%Y shee), pistes Tie lehegs introdused ehroueh the Roles 
e marks on e A () or ‘ths Be 
gee) taney ize of the fish. After drying, the 
one side and a narrow slit in the o 0 a tit accordi ie NOMenaleleaaa he 
meeereeone®. t2 Mearns tree ino a laree knife across the plate, this providing an easy method of r 
heads or tails are cut o : 


leasing the fish. a t with electrostatic smoking. Quite extensive 
ments have been carried ou Department of the Interior ( 16 ). 
In some countries, experimen e Service of the United States Depa or belt. . man 
Si mcigunietes 1 a ian Paes whinh went through the smoking chamber on a metal convey 
The fish was placed in 


Machines 
ra uires 15 to 50 minutes contact withthe brine. Mac 
Lav ehbae Bebe quite bulky for these fishes. So far, they have been 


1 design 

Denmark a rather simple smoking tunne 

drying and suoking in counter current air with an 
@) 
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h a water spray for condensation of undesi-. 
ke generator and chilled wit ; = 
smoke was produced |‘ Hiparece bee Fer PON the chamber over a grill which formed ne noel isyeseiedse cl aa 
pao ereohiane 0.600 volts. The cans and the conveyor belt, which was a fom arp 
‘cpa Bete econ tests of the product, both from the ore cee te ee ee 
BenyEodes HSpor i olden color norma a 
flavor “Sage tater pte abet Ceres oa ak opeatea: it is, however, not unlikely that electrostatic 


i tance in ied out in the Scandinaviar 
Seeeeonosenommmerciet S098) ecially as an aid to the smoking as it is carrie 
eine eee rie teh He asker while hung or laid individually on racks. This gives the possi 
cannin 


bility of a better contact with the smoke and therby a better color. 


lectrostatic smoking apparatus whicl 
recently a German company announced an e 
Pete corso shat iaaded in the United States. No information with regard to its performance 
appears y 
has yet been received. 
: In the canning or sardines in France, Spain, Portugal, Morocco, etc..., it was ssemahrnse Mark 
% ccom lish the removal of moisture from the fish by frying. In the bob sta Medel Shoe Sat Te 
i pla tH the fish, tails up, in grills which were placed in hot oil or taken oug. peers 
eaeerar pelts The oil was sometimes replaced by a salt water a a we WOcLa hax’ Li eeeea eee method 
: d expensive. They were, during Wo fs 
cesses are, however, rather cumbersome an Bian ee peerithit 
- After cooking according to any o e ‘ 
PREP aso hla croccse te ied t in air drying tunnels with forced air 
° cess is at present generally carried ou 
Rasiat ion ee pers ant is Geeewoe out in the open air, svecial regulations are generally enforced tc 


prevent any contaminetion of the fish curing drying. 


- The development in both France 

2 m processes are difficult to adapt for continuous operetion ; 

and barlibai es Polevtcre: ained at cooking the fish in dry scons erat +e us noe Nd Ba Te ne ‘oan 

j ret drying of the surface o e fish. However, : - 

complish, as one easily gets an excessive : file bectheciee ae ree 

es have been designed one which is particularly successfu l Toq 

eabaptd aparece cooking igateas is that one can dispense with the drying period which follows oil frying 

or steam cooking in the more traditional process. 


rs that the difficulty of excessive surface drying in dry air cooking systems can be partly 
overcome ee Fe cking in infra red light which gives a very effective penetration of the heat. It is interes- 
ting that the rate of penetration can more or less be adjusted by the choice of wave length. The wave lengths 
normally in use are those close to the wave length of visible light. Several cooking tunnels of this type 
are in operation in France (17). The infra red light emanates either from electric bulbs or from gas heated 
steel tubes. The fish are generally conveyed through the tunnels on wire mesh trays. One should in this 
connection also note the German process referred to below. 


One type of equipment which has been of considerable interest to the sardine canning industry is‘a 
packing machine which wraps individual cans in waxed paper. Such machines have long been available, but 
recently an inexpensive one has been introduced by the Lubeca Werke of Germany. 


Attempts to mechanize the processing of herring and similar fish 


Brief reference is given above to the Toquer systex which has been introduced in recent years in 
France. In this (14) the fish which previously has been brined, is clipped onto a rack on a conveyor belt. 
This belt carries the rows of fish past a special beheading and eviscerating organ, after which it is washed 
under a water jet spray. The conveyor then carries the fish through a hot air tunnel, for combined pre-drying 
cooking and final drying. Where the fish leaves the tunnel, special knives trim the necks and cut the fish 
off in the proper lengths. They are then carried by conveyor to the hand packing tables. This very interes- 


ting type of equipment is reported to have worked successfully for several seasons. lhe process is in use 
in two plants in France. 


Even radical systems have been designed. They are based on packing the herring raw brined or un- 
brined in the cans and carrying out the total process of drying, cooking, etc..., while the fish is in the 
Can. This is a great simplification as far as mechanical operations are concerned. 
have for many years been in use in the California pilchard industry. 
cult to adapt in the sardine canning where very high demands are made ) 
is easy to see of the can or one fish 
from sticking tothe other when there has been direct contact during cooking and drying. This problem seems 
to be particularly important in the canning of sprats and herring because these fishes generally are com- 


which remain on sardines, do to some extent contri 
of any Sticking of the fish to the can. ; ni var® eo, PRs 


n quality and appearance (17). It 


Another difficulty is that of getting the fish uniformly cooked and dried wh 
dividually or spread out in layers or rows on flakes or erills as in the traditional fry 


ing processes. it was therefore only after many years of experimentation that processes 
were acceptable in the industry. 


A third difficulty is that sardines and Sprats, contrary to normal usage in the Californ 
industry, are mostly packed in oil. ‘his requires tha : rj . ornla: ithe 


at the product be sufficiently freed from moisture to 
prevent any separetion of water during heat processing. This i i 
Risehieboks' the 21 oh wille tere Sane P gz S very difficult to accomplish in any process 


en it is not hung in- 
ing, cooking or smok- 
were worked out which 


One process of this type, the M and P machine, was introduced by the Mather and Platt Compa of the 
ech jaca vtec fish is beheaded, eviscerated and brined according to traditional methods. Te i then 
=n At ryan Metatitee i ee packing tables in cans which previously have been given an oil coating 
through a hot air te if tne toot Spray gun to prevent sticking. The packed cans pass on a conveyor belt 
OMA S sintic: 28 ok et ng tunnel which secures firmness of the skin and afterwards on another conveyor 
are coverea with = € cooking is carried out by steam. The cans are then placed by hand on trays which 

& wire mesh grill and rotating at 450 r.p.m. They then pass intoa 
removed in the centrifuge. From there, th 


and closing machines. The papal ey ee rey Cans go to traditional oil fillers, exhausters - where required - 


S equipment as normally designed is 50 quarter club cans per minute. 
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Several machines of this type are in successful operation. Five are in use in Morocco. One advantage of the 


principle is said to te that it is rather flexibl t z 
independently within wide limits. © so that pre-drying, cooking, drying, etc.., can be varied 


An even more radical design, the IMC machine, has been developed by th "y 
Corporation of Belgium (18a, b, c {. The beheaded and eviscerated sardined are packed imsediateis aia 
washing in cans which have been sprayed with oil. The cans are then placed, generally in rows of eleven, on 
racks which are covered with a wire mesh grill and attached to the conveyor chains in the machine. Here a 
preliminary brine is added, whereupon the cans are inverted. This serves to remove blood and undesirable 
parts. When there are difficulties with the fish sticking together, the manufacturers recommend adding a 
small amount of acetic acid to the preliminary brine. New brine is now added and the cans are carried through © 
a steam chamber where cooking is performed. Thus cooking is really carried out in brine. The cans are again 
inverted and dried or cooked first in the inverted position and later in the normal position in air. The 
cans are inverted once more to remove all liquid freed by the drying and the contents are dried again in the 
inverted position. This cooking and drying fish while the cans are being inverted several times serves to 
prevent sticking of the fish to the can sides and to accomplish a more uniform drying. 0il or tomato sauce 
is added to the cans while they are still attached to the racks; and the cans are taken through an exhau 1 
box which is equipped with a jacketed ceiling which prevents drops of condensing water from falling into them 
In some cases the exhaust box is left out. Instead, hot oil or tomato sauce is added to the cans. Where the 
Cans leave the apparatus, steam jets clean the outside of the cans for fat. The racks are automatics f 
removed from the conveyor belt and the cans ere released and sent directly to the closing machine. The ma- 
chinery is made in three sizes, for 25, 50 or 200 quarter club cans per minute. The equipment is already 
extensive use; 14 machines of this type are reported in operation in i.crocco. 


A type or equipment which should be mentioned in this respect is the German so- called He bmanr 
process by which the gutted, washed and brined fish placed in open cans on hanging trays is brought b 
conveyor system through a long cooking tunnel. The cans pass under infra red electric bulbs. The tunne 
two such cooking sections above one another. Coming out of the last of them, the cans are inverted ~ 
draining. During this they are covered by a plate with drains in it. They then go through a drying sect 
which forms the third deck of the equipment. Too little is yet known about the performance of this mach 
to permit any comparative evaluation. 


The development of a fourth machine of this type has recently been reported from tiorocco (19). It 

“is designed by Daniel BONNEFONT, of Agadir. No drawing of the equipment is available. It is understood that 
the equipment dries the sardines packed in cans in hot air tunnel, where the cans are inverted all of the 
‘time and part of the time in a normal position. The air is introduced into the tunnel and circulated by high 
speed fans. The capacity of the machine is 25 quarter club cans per minute. It is operated by two workers. 
The introduction of this machine is of much recent date that no report is available as to its performance. 

“It is understood, however, that it is a quite inexpensive type of equipment, especially useful for smaller 
canneries. —_ 


The above mentioned processes have so far mainly been used for sardines for which they were origi- 

mally designed. It appears that they may find increased use for herring as well. Mather and Platt lines al ie 
some of the International Machinery Corporation machines are already in operation for herring, although an 
experimental run in the United Kingdom of one of the latter was discontinued. This was probably mainly due — 
to the fact that this type of processing gives a higher percentage of shrinkage than normal herring canning. 
“It is likely that soon the improved quality which goes with this additional shrinkage will make it possible 
for the product to attain the corresponding higher price. At least one machine of this type is operating 


successfully on herring in Belgiun. » 


a 
if 


a i 


2. Canning of larger fish 


. 
opment has taken place with regard to processing equipment for larger — 

; aac tuna in France ( 17 ), the Toquer system mentioned above has been ~ 

ishwhich is cut out in steak-like pieces is placed in a ring shaped mould 

ad drying tunnel. The fish is then transferred from the 

laim that any such process where the tuna is cooked in 


Comparatively little deve 
fish. However, in the production o 
used very successfully. Here the f 
which is cerried on a conveyor through the cooking an 
tly into the cans. However, many canners Cc ; 
Besan Schnee Ate gives less satisfactory products than cooking in brine where spices may be added. 
| filling machine has been ~ 
which has been cooked according to the traditional process, 4 

roduced Cie") tere the cooked fish is placed on 4 rather long cylindrical mould which a eps peed 

The cylinder is then closed, @ plunger presses the fish forward until the slices, which fit right into 4 © 

be cut off. A similar machine has been developed ana put into use in the United States. 


a by this report is tuna packed 
hich has been developed in France during the period covere 
in brin ee tied tan naturel". ‘he manufacture of this product has not given rise to any particular bef 
t : hin ry, but has been well mechanized as regards the arrangement of cutting tables, conveyors, packing 
Sbies reed In addition, a machine has been designed in France which will slice the raw tuna. 
> eee 


j i j ¢ k. one type is equipped with : 
ecial steaming machines have been designed in Denmar 

eee rsh eine placed ina chamber with a layer of water on the bottom. another uses a bell 
ee chaxbot which 4s lowered over the rack with the mackerel and closed airtight with water. 

Another development in processing of products from larger fish is adopted in ere where automatic 
fillers pias oot roe paste packed in tubes are used. This product is not heat-processed. 


3. Crustaceans 


hnical litera- 
crustaceans and has been reported in the tec 
opal 2 aga pratt salem deveiners and graders have been introduced for shrimps. A 


ture. in the united States, 
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ralia. The introduction in the United States of shrimp peeling 


; f passing the shrimp over 4 layer 
iple used in these machines is one oO 

ee enters Bohrer in eee nie against the rollers by rubber or leather fingers re mci pyrriae se 
Ss wate Ber carte, caabents a corner of the shell is caught by the rollers and torn o e 

or later du Gy 


t being drawn into them. 
ee icat ee ' fish was introduced in the Union of South Africa 


ment in the canning of craw a 
(- 20 ) Bee eserat sroved that the non-enzymatic frowning of the canned product is generally due to re 


wfish in sea water for up to 15 minutes 
° tent of these can be reduced by soaking the cra 
enrages Boakine exceeding this period should be avoided as it may lead to loss of flavor. 


shrimp grader has a 


V. NEW PRODUCTS 


iven rise to entirely new indus- 
ardly be said that any new canned fishery product which has ¢ } 
tries Pelee cers ucdused during the last 12 years. Nevertheless, existing canneries have experimented with 
a large number of new products, some of which may become very importent commercially. 


One of the most important developments is probably the canning of boneless, or boneless and skinless 
sardines in Portugal. This product found a ready market in the United States. 


inless salmon pack which 
ch importance is also attached to the development of a boneless and sk 

was biicod Be estis in Canada ( 21 ); it is said to receive very good response from the consumers. Salmon 
canners have also experimented with the introduction of salmon croquettes and other speciality products. 


i ily; 
United States tuna canneries have put onthe market a lemon flavored tuna and tuna packed in je . 
the company has put up an entirely new canning line for strained tuna which is being used as baby food. 


Baby food is also being prepared in the United States from salted codfish. The same company has 
put on the market canned codfish which hes already been soaked and is ready for use. This product is designed 
to replace the ordinary dried salted codfish which seems to be losing popularity on the market, at least in 
the United States. 


The California pilchard canners have experimented with pilchards packed in a special ginger sauce, 
with flavouring the pilchard with liquid smoke, and with dry packed pilchard in round cans, a so-called 
tender-loin pack. 


The canning of squid has been increasing in the United States and in Scandinavia. It is interes- 
ting to note that in Monterey, a port which is mainly known for its very large landings of pilchard, the 
total value of the landing of squid exceeded that of the landings of pilchard for the year 1946. 


In the Union of South Africa, canned green abalone is being produced { 22 ). It was found that a 
preliminary salting of the abalone for 24 hours with subsequent soaking removed much of the usual toughness 
of the meat. 


A similar salting process was found beneficial in the Australian canning of Arripis trutta, the so- 
called Australian salmon 235i) It was found that the color of this pack which often is brownish can be 
considerably improved by the addition of nitrite. 


In the United Kingdom, a new product was developed recently when the canning of pilchard was taken 
up in Devonshire and Cornwall. 


In Norway a process was designed aimed at the improvement of the flavor of canned herring. The pH 
of the product is adjusted to about 6 and a reducing agent, for instance ascorbic acid, is added. Experiments 
have been carried out in many countries, for instance in Denmark, with the use of monosodium glutamate which 
is used in some canned products as a flavor improving ingredients. The product was founé to have no effect 
except in the case of fish balls and shrimp where a slight improvement was noted. 


In Germany, the canning of herring fillets has been increased very substantially and many new sauces 


have come into use. It is said that sauces which are completely stable during heat processing have been 
produced. 


“ A special development, which was of the greatest importance, was the introduction during World War 
II in Norway of polymerized herring oil, the so-called sild oil, which was used very extensively for canning. 
During the war years, when no vegeteble oils were available in Norway, this product was of the utmost im- 
portance for the canners. The product, when well prepared, is completely odorless and tasteless; nutrition 
experts seen to agree that its addition is not objectionable from a health point of view. It is a very in- 
expensive canning oil and after a brief recess due to a certain reaction to war-developed "substitutes", it 


oe used quite extensively. It is said that certein markets even prefer this oil to the usual vege- 


VI. SANITATION 


AS operations often had to be carried out in rather small plants, 

OE dap Nae Peel eager industry was probably somewhat slow in realizing the need for a high degree 
ee fe Sad gs ation. However, the last decade has seen great improvements in this direction. Fish 
- ee hat € now mostly modern and well designed with all the necessary sanitary precautions. Wide use 
e newly developed synthetic cleansing and wetting agents. Chlorination of water supply and 


cleaning wat 
ai Sail is very often used, often together with a special chlorination arrangement for can cooling 


far removed from the main popu- 


Fish canners generally receive their 
: raw material in returnable wooden boxes. These are difficult 
to clean and have recently been replaced in some instances by aluminium boxes or special kits; where wooden 
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boxes are used, they may be desinfected before bein 
& returned to the supplier. 
be mentioned thet the tendency, especially among serie 


wa “ lower transport boxes where the damage to 
sed. 


In this connection, it mi 
the Scandinavian sprat canners, goes in the: direction.of ena 


the fish due to pressure from above lying layers is mini- 


In some sardine cauning industries, of Portugal for instance, non metallic Tills for s 

— replaced entirely with iron trays which are tinned yearly with special precanvinan taken té soo 
my addition of lead to the tin solution. Special washing machines have been introduced for the cleaning of 
shese trays between each use. These and other measures taken in Portugal ( 24 ) have resulted in the elimi- 
ation of treces of lead fron the product. Thus, the fish may no longer be cooked in the ovens in the re- 
sorts used for the heat processing of the cans, otherwise there may be danger of contamination from the 
lacquer on the outside of the cans, etc.. Also, cans with solded ends have been almost completely replaced 
vith drawn cans or cans which have rolled-on ends. Another important step which has been taken in Portugal 


20 improve sanitary conditicns has been to forbid the reduction of waste, etc..., in the same plant as that 
tn which the canning operation takes place. 


Vil. INSPECTION SERVICES 


The inspection services which various countries maintain to improve the quality of canned fishery 
xroducts have been considerably improved. A new fish inspection laboratory has been established in Canada. 
Lt not only carries out a very thorough examination of the canned products, but it also publishes recipes 
ziving recommended practices for the canning of various products, etc... 


Much of the improvement of the Portuguese cenning industry has been carried out with the assistance 
of the inspection service of the laboratory of the Portuguese Institute of Canned Fish. 


Tunisia has established an export grading of all canned fishery products and the Union of South 
ifrica has formlated very detailed standards for such products. These standards are not compulsory, but 
nost canners find it to their advantage to comply with them. Both Denmark and Sweden have newly established 
very extensive laboratory control and inspection systems for exported products. 


(lll. RESEARCH 


The industry has largely been aided by existing research institutions, most of which have been very 


sonsiderably enlarged. Many new institutions have also been established. A few years ago, there was es- 
bablished oH ~eaerpie the Food Preservation Institution which serves the whole Swedish food industry and devotes 
a large amount of work to the canning of fishery products. 


: Research work in this field has also been initiated in the United Kingdom by an experimental plant 
put up in Aberdeen by the Ministry of Food and at the Herring Industry Board's experimental herring canning 
plant in Port Glasgow. 


th Africa 
The fishing Industry Research Institute, established after World War II in the Union of Sou ’ 
has contributed very considerably to the remarkable development of the fish canning industry there. 


° ing industry is 
ish canning research institute has been established in Vigo, Spain. The cann 

also chaos ie tha cn aed biological research activities with Whe speeae the “large Pactelc, Geeeseaenaae 
resources, etc... Most notable here is probably e very large P 
scisesinsentiestion program of the United States which is prere o Leet TT a a cheer: i: ae 
cific ean. ws 
and determination of the best fishing methods and grounds, etc.., e Pee stack ok a 

rest to the tuna canning industry, which is also aide y e resea Pp 
4 de eee Commissions established between Costa Rica, Mexico, and the United States for the 


purpose of biological tune investigations. 


IX. PROBLEMS SHEAD 


Some radical new processes which may influence the methods of canning of fishery products very subs- 


tantially are at the moment being investigated. ; 
a f X-rays, supersonic waves and cathode rays, etc.., have always fascinated the rot ae 

ary: Shea method could be found which would eliminate the need for heat processing, pe! 

rece] os Sa A be possible inthe field of food preservation. Interesting results have pein os 

en ohteined with th ae of cathode rays. Short periods of radiation of fish in layers up to 5 bi ee it 
ager eiaaee ths tah flesh completely sterile. It has, however, no harmful effect on e enzym 


which means that the fish is still subject to 


this difficulty. 

found to overcome ducts are quite easily damaged by excessive or even normal heat faba ten Fle 

eet Gecin the United States with the addition of antibiotics to the gi P pied 
have been recent experiments essing. The treatment has not yet been found feasible for sage a pet phi 
reduce the required heat proc 4 bring about very great improvements. Other seb i pp te ka baa 
but the method may, if eraeeetet. doc. tct ics, but other chemicals added in minute quantit a eee Mag i 
he Biers ero ce hens e oe, promising, but detailed information will not be released, ur: r 

minary tests hav 


experiments have been concluded. 
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enzymatic deterioration ( 25 ). So far, no ways have been . 


X. CONCLUSION 


ibute 
is extremely easy to store and distr 
ry products, canned fish opular in man 
In comparison pai Sarit sardines and See od aoceptakie: He aan tig conan 
This probably accounts al countries. They are inexpensive, staple a hich are fitted for canning, but whic! 
So eigen Sevateley tens are still large amounts ts Erato i par? oe given to’ LoUal easter gherersueae 
roups. Unfor ? tion than here ad getti 
unused. pera ar vibdiawich corte work to be done is more one of Coola mnere ties seate ecto cme 
etc.. It is also Pore ak channels established. Nevertheless, it is . eg deh tees 
Otten Tt is to be hoped that a deliberate effort. may be made to hav anata, is eis 
es. d fishery produc 
ider use could be made of canne nes. tne 
tpl 7 Sehhcorpinnar dhsare tae ats Bs Shai es Tene eee Saale i Sap 9 + ae aa 
more : is likely tha i 
d by canning. It it is probably a problem of marketing 
etc.., are actually improve canned at present. Here again, t Pp der? 
Giganssation.” Tn a0aition, the ptobion nay’ be one of developing néw products which better suit the uofen 
Signs ZeabLon. . nsumer. This is a field which o ’ 
Ritities, eee tri nsstochnoloeist yer the fish canner who probably should cooperate with chefs and home 
es, 


economics experts. 


e development, one cannot help feeling impressed bj 
coe ae a he ra le in dca opcdeak en little development or rrp ektebans Be re 
See ate te cce ; and even then, progress is slow, often so slow that it may eens. per hi 
eis clues. ae ay be useful to review as has been done here the activities of the pas betel ibe eee 
Pee cal ize that bee large amount of small trials and may Pahonteh worboke joniiiadc ass nae Rpt, 
s J 
eee cerretine A oy Se ecg tocar tc iendirat ih edit lai and promotion of canned peace prog 
atari > eller a the deliberate effort of these combined forces, the progress within the next ye 
ee an larcer dan in those here reviewed; that means that it may be truly remarkable. 
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V. TECHNICAL PROGRESS 
IN THE CANNED MEAT INDUSTRY 


by J. P. K. van der STEUR, D. Sc. 
Chemical Department, Lever Brothers and Unilever (Netherlands) 
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Progress in the canned meat industry during the last twelve years has not been spectacular. In an 
old-established industry such as this, which has been developed by gradual stages, truly revolutionary changes 
seldom occur. There is, of course, evidence of improvement, resulting from a better understanding of the 
difficulties encountered. These are frequently overcome by prolonged scientific research, and the salient 
facts emerging therefrom are gradually applied in practice. Even then it may be many years before the practi- 
cal knowledge gained can be economically utilized by the employment of equipment and methods based upon such — 
findings. Often the incentive arises from the economic necessity to produce a cheaper article or one designed 
for a specific market. 


1 s therefore appropriate to preface any review of the meat industry's technical development during 
the last Eoalve years Sten an outline SF the principal scientific work performed. This will be mainly of a 
bacteriological nature, since the preserving of non-durable meat amounts to destroying or rendering inactive 
any infection which has either been present from the start, or has entered the raw materials during ae 
ing. The destruction or inactivation. of microorganisms is rendered difficult by the high standard of rE - 
ty demanded of a preserved product. In many cases this consideration excludes sterilization capable of killing 


all microorganisms. 


Il. SCIENTIFIC RESEARCH 


The bacteriological problems attending the sterilization process may be divided into three groups ; 
the effects of heat on the bacteria. This covers all problems relating to heat resistance 


2 on the part of the vegetative cells and the spores, and those relating to so-called dormant 
apores and sporulation; 
2. the problems connected with heat transfer from the sterilization medium to the contents 


of the can; 
3. the effect of evacuation on keeping quality. 


|. The effects of heating on the bacteria 


a) The logarithmic rate of destruction curve 


t killing 
Wh is subjected toa heating process which brings abou 
un ors eee ne rent. curve rie can be plotted shows a logarithmic stent ce 
Seah 3 roar e nema Sera ccarithaic paper the rate of destruction curve will be represented bya & 
graph is Tawn o - 


MID. 
(+) These data are taken from a lecture by Mr W.A-A- BLANCHE KOELENS 
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it of time that time 
ike STUMBO ( 1) we take as the un 

Se es te ica verse one logarithmic cycle say Z, the following table 
with accompanying graph is obtained (fig. 1). 


Number of surviving organisms 


Time expressed in Z-values 


1,000,000 
100,000 
10,000 
1,000 


On aaorFt*uantds Ff O 
NNN NNNNN WN 
Log's of survivors 


For practical purposes an important conclusion can immedi- 
ately be drawn from this, viz. the effect of a sterilization process 
is materially influenced by the initial degree of infection. The more Fig. 1. 
seriously the product to be sterilized is infected, the longer one 2 
will have to heat. This means that in practice one will have to ensure, by selecting the right process and 
by observing all the rules of hygiene, that this initial degree of infection is kept as low as possible. In 
this respect the following tables I, II ( 2 ), and ZiI ( 3 S are eloquent. 


Minutes 


EFFECT OF SPORE CONCENTRATION ON TABLE II. EFFECT OF SPORE CONCENTRATION ON 


TABLE I. 


STERILIZATION STERILIZATION 
Number of Initial | Minutes required Number of Initial Minutes required 
the culture} concentretion | to destroy spores the culture| concentration to destroy spores 
of spores ; in the same medium of spores in the same medium 
per emo at 120°C per cmd at 115°C 


40,000 12 45,000 65 


26 3,800 10 4,300 35 
440 9 400 28 

130 ” 40 22 

130,000 18 35,000 42 

4019 15,000 17 2,550 26 
1,300 15 275 21 

130 ll 58 10 

50,000 14 ) 35,000 50 

4112 5,000 10 1,000 28 
500 9 100 18 


50 & 13 10 


The last example, taken from 
practice, clearly indicates the diffe- 
rence in spoilage of cans containing 
corn and sugar in which many "flat-sours" 
are present (A2: 2,500 spores per gram) 
and of those containing sugar only slightly 
infected (Al : 60 spores per gram). 


TABLE III. EFFECTS OF HEAT ON MICRO-ORGANISMS 
sees 
Spoilage in cans of corn (No.2) due to the prese » > 
sour" bacteria in sugar. ae aR 


Sugar A] contained approximately 60 "flat-sour" spores per 10g 


“herr Ag contained approximately 2,500 "flat-sour" spores per 
&- 


GE ee i oie eee 
Processed at 250°F Percentage of spoilage in corn with 
No sugar Sugar <A) 


b) Effects of the medium 


The thermel resistance of micro- ae ee er 


organisms is greatly influenced by the 
mature of the medium in which they are 70 minutes fe) 0 
cultivated and by t! medium in which 80 minutes 0 0 


‘they are heated. 20 minutes 


aw 


NOTA : Figures between ( ) refer to Bibliography, p. V ~ a. 


——— 


Nae area 
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SO Se en ee Ta , ME ae mum resistance of Clostridium 


ET i a TT ae is at a pH of approxi- 
Se Se a 
«46 


Se ee Small amounts of salt 
SS CS CE a es ed ee ee promote the thermal resistance, 
OEE | but larger quantities Raves 


oS Cdr T Ss one ee eR verse effect. For Clostridium 

82 a botulinum the optimum is 1-2 4%; 
af 

5, (alae lel | above § % inhibition is almost 


 [—_l—————— @ || complete. For Clostridium Welonis 


Pork & beans -tomato sauce — 

Spinach 

Brussels sprouts 

Pork & beans - plain sauce - 

Red Kidney beans 
| Lima beans 

Chile con carne 

Succotash 

Sweet corn 


Ss wavs The experiments of 
FOOD pH EXPOSURE IN MINUTES et alae geet intense Eh 
10 20 30 4C 50 60 90 120 150 180 They showed that the thermal re- 
Egg plums i ~“DbDRRh SS. sistance of the spores used ( a 
+ a Say a t a strainof Clostridium sporogenes ) 
Tic pavrios ipamdire AROSE E ] a was greater when these were formed 
Pp ee ee ee S| S216 amie toy Eeilhencaalh in pasteurized meat than in raw 
Strawberries 5.25 as USE aS Ee ee || meat. ‘The resistance was even 
Apples 3.24 L | destroy the spores |__| -creater when the spores were formed 
’ Seuerkraut 3.26 fm | | | | | * Nal eee ane | | sn sterilized meat, the increase 
Cherries $3.30 lemme P being as much as threefold in 
Cider "Se ee mer | comparison with raw meat. 
Blueberries ey ae a Ly [ I The findings of SUGIYAMA 
Blackberries 2 SE TE A a! ect and DACK ( 5 ) were essentially 
Apricots 3.62 the same, but they made the ad- 
ches ro tee |. |. . | =e ditional observation that Clos- 
: tridium botulinum spores formed 
Bartlett pears Sree FA... || at 37° have a greater thermal 
SS es ee cc =o | resistance than those formed at 
Pumpkin 4.22 _ 41°, 29°, or 24°. 
re | £240 Moreover, VINTON found 
Carrots 5.05 or cot Ra en eee thet meat which has been heated 
Beets 5.13 and still contained living spores, 
ae SS SL A A 
i eens 6.22 —— with the unsolved problem of 
Sweet wrinkled peas 5.30 dormant spores. 
Squash ids f.50 The pH effects conside- 
e 5 RR ee A A A A rably the thermal resistance, as 
Ae “ae is evident fromfig. 2. The opti- 
5 
5 
5 
Se a 
5 9 
- aS. 
5 
5 
€ 
; ES GE 6 
é 
> : aE 
7 


OIDs COE oe a ae the optimum is 3% salt and inhi- 
eee (J eng ye 2 MT bition is first evident at 10 % 
Shrimp -00 salt. 

| Hominy oe | | ? 

: pinions differ as to 
the effect upon the thermal re- 
sistance of nitrate and nitrite 

Fig. 2. Chart showing pH value of various foods and the effect of in the minute quantities which 
variation of pH value on the thermal resistance of spores may occur in meat. YESAIR and 
of Cl.botulinun. CAMERON ( 6 ) found some effect, 


STUMBO ( 7 ), on the other hand, 
was unable to detect any. 


2. Evaluation of the sterilization process 


hical method which is known 
sterilization process, BIGELOW in 1920 evolved a grap 
s the "General Method". The thermal death time curve of a test organism is determined. For thie 2a 
; certain strain of Clostridium sporogenes No. 2679 of the National Canners' Association Research Laboratory 
is used, it being the most resistant putrefactive bacillus encountered as a source of spoilage. 
> 
troyed was measured at a number 
i for all spores of this test organism to be des 

4 Bon trese points can be plotted on semi-logarithmic paper, giving a straight line. See fig. 3, 


page 4. 


To evaluate the 


i {lization bath with a thermometer 
oduct to be sterilized is placed in the ster 

ng aE Bate ene Sasire (where heat has most difficulty in penetrating) and the course of the internal 
t ig. 4, page 5. 
emperature with time is measured. See f ‘ 

; ' attributes a “lethal rate” to each temperature on the graph of the heat ponetret ae 
Faia the - of 1 of the destruction time from the thermal death time graph. If, for ia nan ; 
ES tc s86n tine i Se. 0°C (Cl. sporogenes) then the "lethal rate" at 110°C is 1/38.6 = 0. 


truction time is 38.6 at ll - 
a i constructed in which for each moment of the sterilization process the pert oe 
Flare tae erer ae th temperature at the centre is given, so that an impression of the tota ‘7 
ee ete a tein gears 4.e. the area between the curves and 6 


l values are summarized, e 
ice oxi Pee i ccterniuec. ee complete sterility this area will have to have at least the nu 
me axis 


ical lue of l In practice @ safety margin is allowed so that the figure is generally 1-4 - 1.5; in 
‘merical valu . 


lies 2.6. 
gpecitel cases for army SUPP leulate two curves besides which the experiment 
; as one always has to calcuta ; ad OLSON ( 8 ) 
t ete Bereecgagona with conditions in practice. It can be simpli tied! sae 
must comp 
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by using special graph paper on which as vertical temperature axis instead of anormal linear scale the tempe- 


ratures are given according to their " lethality value ". The area between the curve and the time axis cal 
then be measured directly in order to determine the killing effect. 


In cases where the heat penetration curve plotted on semi- logarithmic paper can be represented bj 


one line or two intersecting straight lines BALL (9) has developed a mathematical formulation of the steri- 
lization effect achieved, which is too complicated to dwell upon here. 


If the heat penetration curve on semi-logarithmic paper is represented by ons straight line use car 
also be made of nomograms ( 10 ). These nomograms enable one to answer such questions as : 


(1) What sterilization time is needed for complete destruction ? 
(2) What destructive effect is obtained for a given sterilization time ? 


(3) How long does one have to sterilize at a given temperature to attain a desired temperature 
at the centre ? 
(4) 


What is the temperature in the centre of the can for a given sterilization time ? 


STUMBO ( 11 ) very recently has presented a criticism on these theories. BALL calculates the time 
needed for complete destruction of the test organisms at a given temperature. STUMBO points out that this 
reasoning does not take into account the fact that one cannot speak of an end point of destruction, but that 
owing to the logarithmic trend of the survival curve only a certain degree of destruction can be reacheé 
Stig accordingly defines the time factor as the time needed ata given temperature to reduce a known numbe? 
of spores of the test organisn to a given small number of survivors after the heating process has ended. 
Neither has BALL taken into account the initial number of organisms to be destroyed. 


From the heating test STUMBO determines far 
Dereterotti inet teen Melle mrtg Hil pee more accurately than investigators before him the real 


The decisive factor in the success on t 
SMILES shatetesievent cree he sterilization process will be the concentration of spores 


Cases may occur where under conditions of heating these are all des- 
pbb ined this does not happen to a far greater concentration of less resistant, organisms. To determine 
© sterilization time one should therefore really know the species of organisms and their numbers. | 
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3. The effect of the vacuum on the keepability 


The first and most important rea 


too high a pressur 
results in leakage. This evacuation is t 


unusual shape which cannot withstand 
However, the ev 
which we shall now discuss in more detail. 
JARVIS ( 12 ) emphasized that during steril 


sulting steam then filling the spaces 
with air the production of the steam w 
of the solid parts will therefore also take 
sterilization-a lower internal temperature will be obtained. 


between the,can and the surface of the 


CLARK, CLOUGH and SHOSTROM ( 15 ) 
bacteria and thus also in this respect offer advantages. 


SAVAGE (14 ) comes to the same conclusion, but als 


-for 
ment of anaerobic spore-fo oly are available. 


aerobic spore - forming bacteria can develop, 
to simpler nitrogen - containing compounds. 
}multiply. 


tion , 
Against this explana besiege curing sterilization. 


fo) ° en. This is bound by 
econ can fulfit a similar function in the case of aerobic spore 
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son for the evacuation of canned meats has been the prevention of 


e in the cans during sterilization which can give 
herefore used in the canned meats industry mostly for cans with an 


a high internal pressure, 6-&- cans for hams. 
acuation may afford a number of incidental advantages, 


ization liquid present in the can evaporates, the re- 


between the solid pieces and warming them. 


411 be slower owing to the partial pressure of the a 
place more slowly so that at a given time and temperature of 


Furthermore, owing to the vacuum, the contact 


meat is improved and thus € 
are of the opinion that evacuation prevents growth of 


Though far more accurat ie 
method is in practice too cunberscansnanae 
processing a raw material into a canned 
article one cannot always determine the ~ 
species of the organisms and their numbers. 
The bacteriological work involved takes 
too much time. Hence one has to resort 
to the mare simple method of BALL to - 
pute the sterilization time for a given 
can, starting from the experimentally 
found time for a can of other dimensions 
and identical or similar contents. 4 


If the heat penetration curve is 
experimentally determined for a can of 
known dimensions two variables are obtained, 
one dependent on the nature of the prod- 
uct and one dependent on the dimensions ~ 
of can used.  ——— 


_ When the value of these two varia- 
bles and the initial temperature are kr own 
for a product which is to be sterilized, 
the time necessary to reach a given de- 
gree of sterilization can be calculated 
for different autoclave temperatures and 


a 


any desired sizes of cans. “ea 

BLANCHE KOELENSMID has verified 
BALL's formulae for canned meats of various 
compositions. He found good agreement 
between the values of the variable which 
is dependent on the dimensions of the can 
as determined experimentally ani as fou nd 


by calculations based on BALL's theory. 


The table IV (page 6) gives th 
values of these variables, designated by 
the letter fh both calculated and de=- 


termined experimentally, and the diffe- 
rence between both. 


Using the values of the variable 
f}, and the value of the variable. dependent 


on the nature of the product to be steril— 
ized, then with the help of the rate of 
destruction curve of the most resistant 
spores an answer can be given to any ques— 
tion concerning the effect of the heating. 
The time and the temperature neces fe 
to obtain a given degree of sterilization 
can then be calculated. 


rise to considerable deformation and thus 
bacteriological in nature, 


If these spaces are filled 
ir and the heating 


a 


aerobic | 


o thinks that evacuation can prevent the develop- 


y be present after the sterilization. 


ming bacteria. Dormant spores of this type ma 

They cannot multiply when complex proteins If, as a result of the presence of air, 
these with their proteolytic enzymes will degrade the proteins 

These in their turn will cause 


the dormant anaerobic spores to 


lized non- evacuated can of meat never contains 


However, it is possible that this combined 


-forming bacteria as free oxygen. 


TABLE IV 


il. TECHNICAL PROGRESS 


possible. This can be done by 
careful singeing. However, to 
limit as far as possible the 
development of micro-organisms still present on the skin or flesh of the slaughtered animal, the latter must 
be cooled as quickly and intensively as possible in cold storage. Two ends are attained by this procedure ; 
(1) rapid cooling off and (2) drying out of the surface, both of which counteract the development of micro- 
organisms. 


For these reasons nowadays cooling to room temperature while hanging is no longer practiced. The 
longer time of exposure at higher temperatures assists the development of microbes. It is necessary to put 
the meat directly into cold storage where there is a rapid circulation of air which removes the moisture 
directly and which ensures a rapid cooling of the slaughtered animals, e.g.at the centre, from 40°C to 5°C, 
within 8-10 hours. 


The further manufacturing process must be carried out as hygienically as possible by keeping the 
meat cool, by working with stainless steel tahles, aluminium dishes, etc... which can readily be cleaned. 
Further, as far clothes and hands of the workers are concerned, hygienic principles must be scrupulously 
observed. Here the rapidity of working in the non-cooled places is a factor of very great importance. This 
is facilitated by air-conditioning plants in the rooms where the meat is prepared. 


2. Equipment for transforming the raw materials into the canned products 


The general equipment of the meat industry has not been modified to any great extent but refinements 
and improvements have been introduced. Stainless steel is used more and more and if it is considered too 
costly aluminium is used. Further, certain improvements in older techniques have been applied ans there has 
been a considerable development in the means and conditions of production by the installation of manufactur- 
ing lines and the more extensive use of mechanized equipment. 


Sirah’ ; ) fh fh We aay now exe 
gee t improvement which scien- 
of the can Product | experimental cal culated ae een Raley pie taal 
285 -10 nical development of the ma- 
Seeiyss | Aiver paste 225 apo! 2 | e's chinery, and economic necessity 
15 143 liver paste 155 156 +} have brought the canned meat 
99 ; 138 ham sausage 118 121 + 3 ' industry in the last 12 years. 
99 . 138 liver paste 121 121 0 : ad 
99 . 119 blood sausage 110 114 + 4 } | Raw materials during 
99 . 119 luncheon meat iL? 114 - 5 : ie 
99 . 119 hash 106 114 + 8 : manufacture 
Wee LEO liver paste a i Ro 114 / + 4 
99 . 119 liver paste (10% 
flour extra) 110 114 ) + 4 
So eee oO ham sausage 85 85 ; 0 The recognition of the 
Suaiemets | liver paste 18 79 | +1 | fact that the effect of the 
67, «144 liver paste LOO 100 0 sterilization process is con- 
87 « 126 ham sausage 92 95 ® e ; siderably influenced by the 
<n gee yin Parnes — a " ) initial degree of infection is 
Bang 8S iiver paste or 85 % 3 ' necessarily followed byan ex- 
poem aps 9 “oy Sere saben cS a tremely careful treatment of 
Bere e <0 pane Raneese s m 9 i the raw and already partly 
Beans ee Aggie eat of a ; : : processed materials, so that — 
Beties latver paste 45 51 oe ie eee a ckinies ian teen 
72,5. 55 German sausage 41 44 +3 ae: 
72,5. 55 liver paste 43 aS + 1 Care must first of all 
6l . 144 liver paste 59 52 - 7 be taken that the skin of the 
 . 98 German sausage 43 47 + 4 ' pigs efter slaughtering is 
6l . 98 paste 42 47 + § j éisinfected es effectively as 


Representative of the above-mentioned development is the use of cutters and particularly of mixers 


which work under vacuum. These have the advantage that they remove the air beaten into the mass of meat and 


thus decrease the chance of putrefaction of various products. At the same tine, the volume of products such 


as luncheon meat becomes smaller and the sterilization of small Frankfurt sausages is simplified since there 
is less likelihood of the skin breaking. Vacuum mixers are preferable to the vacuum cutters for those prod- 
ucts which can withstand treatment in a mixer. Moreover, self-discharging cutters are coming into use more 
and more owing to their great saving of work. 


At present in a number of countries of Europe ham is being canned ona large scale for export, par- 
ticularly to America. The industry has had to adapt itself to this by increasing the output and conforming 
with the demands of quality. This ham must have little fat, no rind, and a low percentage shrinkage. To 
ensure a constant salt content and removal of the blood pickling must be carried out via the blood vessels. 
Scales on which a given percentage of brine is injected are now being used for this purpose more than has 


been the case. The ham is introduced into the can by special ham presses; the can is closed and then soldered 
under vacuum. 


To obtain sausages of a definite weight, e.g. German stuffing machines which introduce a cons 
amount of sausage meat into the skin are coming into vogue more and more. ; oon 


increasing use is being made of stainless steel tables trolleys, boilers, ete Often, i 
eee n 
tables stainless steel or rubber conveyor-belts are present for transporting the product. All this rieeiea 
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Combined proportioning and packing machines are used for canning pastes. 


Semi-automatic or automatic 
Mist the rate of 120 cens per pbopomrae are being used more and more for sealing the cans. The latter 


In many cases, preference is given to the evacuation 
of cans for rea 
Meare vith e ctece 3c the cans under vacuum after seaming, by seaming ina vacuum seaming Gaal 
iseg x larce eS ean nahh This latter method is less attractive for the packed meat imeakee a ms 
eee net 5 aes gi at the top of the can,which is often difficult to achieve. Nevertheless itd ere 
y red that the cans will not bulge owing to too great a filling together with the oanened 


The other methods are being increasi 

ngly applied, naturally along with mixi 
is last process, closing under vacuum has little point since the air “Mas tlie Reena noua pe 
vacuum closing and it comes free on heating. — ia yieriee 


The cans now have to be sterilized In Europe this is rarel 
. y done in a continuous 
SEAL Segall pad for the very numerous products in the canned meat industry. aoe econetnaa 
jad used, temperature and time of heating being checked by recording thermometers. Autoclaves 
automatic regulation of the pressure and sterilization time do find increasing use. Autoclaves o 
zs under pressure are also used, particularly for aluminium cans. wpe 


The baskets in which the cans are sterilized can be filled b 

y hand or, as is nowadays the ca 
rtain auxiliary devices for charging and discharging the autoclave baskets. A typical pa prs Be 
jnd consists of a combination of a hydraulic elevator with an autoclave basket having a movable bottom. 


The sterilization time and temperature can be established experimentall articularly with 

ose quality is strongly affected by the heating. But also here the methods a ae eaiat eee theresa 
‘struction of the bacteria can give a measure of the keepability which is guaranteed by the heating. This 
s even more so for those products which can be rendered entirely sterile. In this case, provided the cans 
*e absolutely tight, complete certainty of sterility is assured. 


For this it is necessary to carry out experimental sterilizations with the help of thermocou les, 
h order to study the heat penetration. The most recent type of thermocouple described by ECKLUND (18-}; 28 
"ranged so that the thermocouple and the metal sheath surrounding it do not project outside the can. This 


The "High-short" procedure (a short sterilization at a high tempetarure) is not used in the canned ~ 
at industry. In this industry one is dependent on the conduction of heat through the solid mass and this 
an scarcely or not at all be increased by movement. A short heating at a high temperature would not heat 
9 the inside of the mass sufficiently. In the first place this would result in an inadequate destruction 

the bacteria, but in addition most meats require a heating process, 4 cooking, to render them edible. This 
a contrast with fruit juices and milk, ¢e-¢- which only need to be heated for storage purpose. ; : 


After the heating cooling takes place. This is preferably carried out under pressure so that no 
reat differences in pressure inside and outside the can occur with all the damaging consequences of leakage 
anes 


nad deformation. 


To reduce the chance of infection in the possible presence of leaks, sterile cooling water can 
sed which is readily obtained by chlorination and perhaps filtration. The great advantage of this method — 
s shown by the investigations of BLACKWOOD and KALBER ( 16 ). The cans were treated ina " collision ma- 
hine " so that the seams were damaged. 500 damaged cans were cooled with chlorinated water and 500 with 
nfected cooling water. 2x 500 undamaged cans were also cooled with chlorinated and infected water respective- 
y. The result was as follows : 

No. of cans with putrefaction 
nn 


Undamaged cans, chlorinated water -«--++++-+-. 
Abused cans, chlorinated water «--+++++rrrrs 2 
Undamaged cans, infected water ----e+eererees 4 
Abused cans, infected water --+++rersserrrs “ 39 


These experiments show quite clearly the danger of abused seams, but more especially the use chlor- 


nated water can have. 
i ; hese 
After the autoclaving the cans are washed in various types of installation. In some cases t 
are provided with a arying zone so that the cans can be directly transported to the automatic labelling ma- 
shine. It is customary to number the cans. 4 
: lling of the carton w th 
The store rooms for the cans are much improved and mechanized The fi 
f lifting trucks is.frequent. The control of sterilized cans 
special machinery and their transport by means © g eter Riess: 


has been improved greatl and for this purpose qualified pacteriologists 
used more i bg Se chesking of sterilization by incubation has become classical. A few samples from 


Oc. If bulging takes place its origin 
€ re taken and are udged after being held for some time at 37 
et potcrioes in the Peete steiscionl laboratory. Large factories cannot do without such a laboratory. 


In many countries, cans, particularly those intended for export, are checked by an authority set up 
either by the government or by an organization from the industry. 


II. FUTURE PROCESSES 


ntific investigations were set out and then applications arising there- 


In this lecture first the scie 
from which have now been realized. | 
“Sie 
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since this can give us an indicat 
sterilization and sterilization in 


energy ( sometimes called 
-rays, X-rays, and radio frequency electromagnetic waves are used 
study of this method of sterilization is the a 
sachusetts Institute of Technology (M.I.T.) under the aegis of 
campaign of experimental research on electronic sterilization in the cold has 
ratory of the " Electronized Chemicals Corporation " at Brooklyn, New-York. 


Finally 


we may mention a mumber of procedures which o 
jon of future developments. 
the presence of the antibiotics. 


ccupy an important place in present-day research 
The processes involved are high frequene 


|. Sterilization by high-frequency irradiation ( 17 ) 


Sterilization by high frequency irradiation is carried out either by direct ap 
ionizing irradiation ) without any appreciable heating 


plication of electroni 
or by induction heatin 
to obtain very differing effects. | 
im of a large programme of work being carried out at the Mas 
firms belonging to the food industry. A bi 
been carried out in the labo 
Other laboratories in Ameri¢ 


and Europe are pursuing experiments on high frequency sterilization which depends on an even heating throughou 
the whole mass by means of induction heating. 


2. Preservation with antibiotics ( 18 ) 


Towards the end of 1949 the use of the antibiotic subtilin simultaneously with moderate heating wa 


Fs 
’ 


sugeested for the preservation of certain foodstuffs which up till now have been preserved by sterilizatio: 


at high temperatures. 
fessional journals. 


. great interest in this new method has been raised by numerous articles in the pro 
Later research, however, has shown that subtilin along with moderate heating cannot b 


relied upon to destroy the spores of Cl. botulinum or those microbial species generally responsible for th 


alterations taking place in weakly acid preserved foodstuffs, 


a high temperature. 


original investigators 


Although the 


answered by large-scale research, 


tinuing the study of the problems. 
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Reports prepared in various countries (1) show that curing the last 10 years the evolution of t] 
canning industry has been directed towards an improvement of the organoleptic and nutritive qualities of 
products as well as towards a reduction in their cost, with a view to making them available to the grea 
possible numbers of consumers. a 


In the veretable canning industry efforts in this direction have been made both as regards raw Ma- 
terials and the manufacturing processes through the perfecting of the technical conditions of handling ané¢ 
the improvement of methods of production. ' - 

As regards raw materials, the tendency has been to develop the control of quality and the selectio. 
of suitable varieties for canning on the following basis : 


- uniformity of appearance and flavour; 


- good resistance to disease; 
- high yield; 
- uniform ripening; : ; f 
- suitability for automatic or semi-automatic handling both in the field and in the 
: factory. = 
Special attention has been given to extending as much as possible the period of availability for | 
canning of eke principal vegetables, and in this field, common to both agriculture and the canning industry, 
an interesting development has teen the perfecting of a system of forecasting the harvesting date, known as 
"Growing Degree Days" based on the relation existing between atmospheric temperature expressed by the average — 
day temperature above a certain minimum temperature varying according to the vegetable under consideration, 


; have. 
wth of the plant. This system has been developed in the United States for peas and seems to e 
es epolios with a (2-4). Work is in hand to develop its use for other vegetables such as Sweet 


Corn ( 5 ), green beans ( 6 ) and tomatoes ( 7 ). ae: 
Finally, much work has been done in developing insecticidal treatments which may result in increas oe 


yields and healthy products. 


NOTA : Figures between ( ) refer to Bibliography, p. VI.- 12. 
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A ards the treatment of the raw materials during canning, developments have shown a greatly 
s reg 


increased tendency to : 
speed up and standardise the various operations by 
handling and improve the efficiency of certain operations; 


of hygiene in the factories both from the physical and the bacterio- 


means of automatic mechanical equipment; 


- perfect the methods of 


- improve the conditions 
logical point of view; 


- use equipment designed to avoid 
of stainless metals ). 


any undesirable reaction with the product ( increased use 


has also led most canneries to set up, 
shown in the quality of manufactured articles 

t : Sie minimum quality grades to which their various products must pike eG ee 
fields the greatest progress has undoubtedly been made in the United States, but most fe) ein z 

greater or lesser extent, have made similar progress having rerard to their own special con ons. 


ill deal successively with 
chief developments in the vegetable canning industry we w 

the ee Petroticns from the Eraser ae of the raw materials to the final pack indicating for each one the 
improvements which have been made or are under consideration. 


1. THE HARVESTING AND CONTROL OF QUALITY OF RAW MATERIALS 


hanisation of harvesting 
The need for quick handling and reduction of costs has led to increased mec 

methods wherever possible; thus in all canneries which are handling peas, harvesting by hand has been more 
and more replaced by harvesting and vining the whole plant by suitable machines which are continually being 
improved. 


In the United States machines have also beenmade for harvesting sweet corn. in the last few years, 
a further advance has been made in this field by the development of combined harvesters and viners for peas. 
The first trials have been satisfactory and their final perfecting is at hand. Trials have also been made 
towards mechanising, at least to some extent, the harvesting of other vegetables such as green beans, spinach, 
asparagus ( 8-9 ), etc., by the use of either semi-automatic or completely automatic machines. However, in 
this field the equipment under test has not passed the experimental stage and no canmercial application has 
yet been carried out. 


Parallel with the development of harvesting machinery there should be noted the development of me- 
chanical equipment for handling the by-products,for example, machines to collect and pile the vines and pods 
of peas. : 


Increased attention has also been given to objective methods for controlling the quality of raw ma- 
terials, and suitable instruments which have progressively tended to replace the older chemical or organolep- 
tic tests have been developed. Most of these methods are based on the determination of physical character 
istics and amongst the equipment used or sud@gested to specify the state of maturity or other quality of 
vegetable raw materials, the following should specially be noted : 


- Refractometers 
Used for determining the soluble solids in tomatoes and sweet corn ( 10 ); 


- Succulometer ( 11 ) 


Regularly used in the United States to determine the state of maturity and quality of sweet corn by 
Measuring the succulence of the seeds from the volume of liquid pressed out of them by a specified pressure 


during a given time. The volume of liquid expressed under these conditions is directly related to the water 
content and alcohol insoluble dry matter. 


- Tenderometer 


Developed in 1937 by MARTIN ( 12 - 13 ) and regularly used in the United States and recently in 
other European countries for determining the maturity and quality of peas. This equipment measures the force 
necessary to crush the grains by shearing them in a special arrangement of grids. The resistance to shearing 


is inversely proportional to the tenderness of the peas, and is directly related to their content of alcohol 
insoluble dry matter. 


The tenderometer has also been used to determine the quality of other vegetables such as lima beans. 
Other apparatus based on the same principles has recently been suggested : 
- the miniature tenderometer (Shear-Press) in the United States (tees 


- the maturometer, in Australia ( 15 ). : 


These have the advantages of being less bulky than the usual tenderometer and easier to use, at the, 


Same time giving results of greater precision and reproducibility. 


- Penetromsters (Pressure testers) . 


These were originally used for determining the state of ripeness of fruits and 
are now dein ; 
to measure the degree of fibrousness of certain vegetables such as green beans ( 16 ) and camragus 1?) d 


The principle consists in measuring the resistance offered by the tissues to the penetration of calibrated 


metal rods, blades or wires. This apparatus is, like a certain number of others b 
the textureometer, fibreometer etc., not yet beyond the experimental stage. Be he elect eed 


‘ 
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Il. THE TRANSPORT OF RAW MATERIALS TO THE FACTORY AND CONVEYING DUR 3 
MANUFACTURE pies a 


5 
view the organisation of work in a modern , Se, Be 
gt sintnun te delays coca ‘rier, cust ole 


OT ad 


and storage. AS regards this latter 


eetables such as peas and beans. Apart from lower- 
eé of simplifying handling and unloading operations. However, 
rey «Cheat be abandoned because of its bad effect on the flavour of the products through extraction of 
Oluble matter; 


b) refrigeration by immersion in tanks 


Md fungicidal agents have been cided ,or under jets of iced water,to which bactens aa 


An example of this type of equipment is the F.M.C. Stericooler (19). 


Increased speed of handling during manufacture is obtained by the standard systems of continuous ~ 
sonveyors linking up the different machines in the packing line, conveyors, elevators of various tyr 8S, etc, 
50 which must be added especially for seed veretables the hydraulic conveying systems which consist in moving 
» or by special lifting pumps (SCOTT, CHISHOLM-RYDER, etc.). 
This systex of conveying, which has been used f 


or some years in the States, is now beginning to spread in — 
furope. A recent development which is perticularly interesting has been noted by HIRST and ADAM (l-c). It 
Onsists of a continuous canning line, designed by T.M. JONES, in which all the operations, from washing to 
filling, with the exception of erading and blanching, are carried out in a current of water, which carries 
he peas from one stage to another with no mechanical means of handling or lifting. 


Il. THE WASHING AND CLEANING OF RAW MATERIALS 


¢ 


To increase the efficiency of washing, modern factories use two principal methods according to the 
ture of the vegetables being treated 


a) washing under high pressure water sprays, in which the action of the water is supple- 
nted by the mechanical force, resulting from its pressure. This system is used particularly for tomatoes, 
asparagus, root veretables,etc... a 
A typical example is the washer now used for tomatoes in which the fruits are carried, under water 
prays, by a continuous conveyor with rotating rollers which cause the tomatoes to turn over and over sO 
that their whole surface is exposed to the action of the water sprays. ; 


‘ hea 
Another example of this method of washing is the squirrel cege washer in which the product is passed 
Trough a drum where it comes under the action of a washing spray mounted in the 
Md cleaner based on this principle has recently been used at the outlet of a viner (Super Cleaner I.k. 


ial larger than the peas; lighter and smaller waste material is eliminated through the per- 

Merion: iavehe outal de @rum under the action of high pressure water jets. The machine thus enables all 

waste material to be removed from the vined peas without having to employ the normal methods of dry cleaning 
der air pressure. 


| ad Platt) which consists in carrying 
§ Another interesti development is the Stero- Washer (Mather an 7 
the peas in a vertical itckat elevator, through i pd iste pene as. ceoaaee toed eater Tae ere 
to wash the peas in the buckets l-c }). Cooling under je - - 
2S MNGvsiy mentioned. can a combined with any method of washing with high pressure water sprays. ; 


phot 

bd) Washing ina continuous system of recirculating water in the flotation type of equipment — ‘. 
ised for seed vegetables, such as peas, beans, sweet corn, etc... In these pres pees NE 
stem etc.), the vecetables are carried continuously ina gentle current of water in a aeaee s re rouana ie 
ie seeds “and heavy foreign matter fall to the bottom from sors ee So rerhenee roreien aan =e lieke 
where they are washed, under water jets, remove cs Mg 
eae eis et eon the sod of the water,and is carried away through an overflow rie boy brie can 
f F th egetables, particularly leafy ones, washing by immersion is carried out in suitable pet = 
Ronch Gricn eR Rystnot is carried by various means such as Slatted belts, perforated buckets, pa es 
Gece . Ps 

.” Mee caent development in the washing of vegetables consists in the perfecting of methods of 
iam. washing { 20 ) which have been developed since 1946, in the United States. 


: ds of sound peas and foreign perth 
difference in wettability of the see r 
The apart ceca at inal aopi of passing the product through ae as et repair pons. 
eee go tized in water, to which has been added an bageeee ane ee oe HAT by the froen eae ee 
; ‘ tter rises to the top, 
MU teaiaese rhe onal: ee tettaicrcoses tas been applied successfully to peas and is Se ee cee 
the surface of the | aatatape es seeis attacked by insects, and the insects theuse) yes Sea nine 
_ and Meter the atergecine on this principle have been popbart di)! of the invento NEUBE 
nuous mac 2). 
), and another modified and improved one, the aes is used, there is a tendency to increase its 
r system of w ’ at 
Hotency by the use of « dactericide (chlorinated water or water fo unlch, some, other oxidising afent a 
carpi! ee “the DS deestsents or wetting agents are also added to increa 
n added). metimes > 


d 

As far as air cleaning is concerned, 

for instance, of the cleaning of wet peas ( 25 
© been suggested (ERUSER). 


a 


d to allow 

rd mchines have been somewhat improve ’ 

ae php sore based on air cleaning and sieving combined has 
’ 
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IV. PEELING 


have been proposed in place of the standard 


: ; hniques 
In these operations 4 certain number of new techniqg pane ree se the hand peekine normal ly ane 


abrasive methods as used for root vegetables, such as carrots an 
for others such as tomatoes, asparagus, etc... 


i f effect 
These different techniques have the object o : 
ties of vegetables while at the same time keeping to 4 minimu 
be supplemented by a light abrasive peeling or hand trimming. 


- Heat_peeling (-24— 25 ) 


In this method very high temperatures are applied for a very short time. These pocto se a eerie 
carbonisation of the skin which is then easily removed by eee or by ee TE eee ee 
i sers and certain root veretables, sweet potatoes, a : . 
ae ate pot Britain heating is carried out in an electric oven at a temperature of about 1,000°C. This 


machine can be used for peeling fruits and veretables ( 26 - 27 ). 


- Chemical peeling 


j trength of which varies 
In this method the products are immersed ina hot caustic soda solution the s 
with the vegetable. This method, normally used for fruits, has been applied on a much smaller scale to the 
peeling of potatoes in the United States ( 28 - 29°) and of asparagus in france. 


- Peeling by high pressure steam 
This method has been used for a number of years for root vegetables in the United States (30 tr; 


ing a rapid and uniform peeling, of large quanti- 
m the amount of waste. A few of them have to 
Among the suggested methods are the following: 


- Peeling by caustic soda and steam combined 
This method is carried out by continuous equipment and is used for peeling tomatoes and root vege 


tebles ( 31 ). 


For peeling tomatoes the use of superheated steam at a very high temperature has been suggested 
( 32 - 33) and quite recently there has been announced the production of an automatic peeling and coring 
machine for tomatoes - Rollins Automatic Coring and Peeling Machine ( 34 }s 


V. TRIMMING 


In the final trimming is still essentially a hand operation many mechanical devices have been de- 
veloped for carrying out certain other operations which may be considered as part of the general trimming 
‘procedure. The following should be noted : 


- mechanical snippers for green beans (CHISHOLM-RYDER, F.M.C., I.M.C., HERBORT) ; 
- a wachine for removing the root and stalk of mushrooms (URSCHELL Mushrooms Trimmer) ( 35 ); 
- a machine for coring tomatoes (URSCHELL Tomato Coring icachine) ; 


- small rotating knives driven by hydraulic turbines for trimming tomatoes, root vegetables, cauli- 
flowers, cabbages, celery, etc... (IcAGNUSON HYDROUT) ( 36 ); 


semi-automatic equipment for peeling and grading asparagus (ATLAS )‘ACIFIC and HERBORT). 


Finally, various machines of American or European design exist for dicing green beans anc the various 
components of macedoine. 


VI. GRADING 


In this field two methods should be considered ; 


- gracing by size; 
- grading by density. 


As far as prading by size is concerned the developments consist only in minor improvements to stand: 
ard rachines, thus pea graders with cylindrical drums tend to be replaced by Clover Leaf Drums which give : 
better spread of the peas, and thus greater efficiency of sieving. 


Various improved systems of the squirrel care type with progressively increasing spaces betwee 
their bars have also been developed for grading whole green beans and an entirely new machine ( 23 ) base 
on the use of centrifugal force has recently been sugrested for prading cut green beans. Diverging cabl 
eraders of the type used for fruit have also been tried for grading certain vegetables such as asparagus. 


Quality grading in brine (37 ) based on the variation of density with maturit 

: y is used in the Unite 
States for peas, lima beans and sweet corn and has recently been used in Europe both for separating product 
into several qualities or simply to eliminate those which are over-ripe. 
4 


Mechanical brine graders have been perfected and equipped with automatic controllin 

| a g@ equipment fo 
the brine density and certain of them (LEWIS, BERLIN-CHAPMAN, CHLSHOLM-RYDER) have been completely seceeii 
ed. New and entirely original systems have also been seen, KEY ( 38 - 22 ) 


Vil. BLANCHING | 


Generally, blanching technique has not altered very much since the development of the continuov 


‘ 
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in the vegetable canning industry. During the last few years numerous studies Zz 


. : a& repid blanching in the preserving of the thermolabile vitemins, and blanch 
in steam has also been Sugrested to decrease the loss of water soluble nutrients. So far it has not pean : 


a 


To overcoue certain objections to blanching in the standard continuous drum blanchers, the 


( l-a ). This nethod was applied to seed vegetables and consists in pumping the product in water us It 
ne part of the proéuct to four of water through a tubular system of horizontal pipes, about 10 cm in diame- 


- ease of maintenance, and cleaner working conditions; 
- greater flexibility and uniformity of treatment; 


- saving of floor space - the tubular blancher being generally hung from the roof; 
- saving of steam; 


- recuced time of blanching because of the pressure; 
- better cleaning of the product during blanching. 


» 
Finally, the most recent development in blanching is the rotary bucket blancher by BERLIN - CHAP AN 
( 68 ). This is designed for blanching continuously specified quantities of the product in a minimum amount — 
of fresh water. It avoids certain objections to normal blanching, particularly the destruction of the colour 
in ereen veretables. The plant has been specially designed for blanching peas in the Blair process, 
object of which is to retain the natural green colour of the peas. 


lil. CRUSHING, SIEVING AND HOMOGENISING 


For these operations, employed in the preparation of juices, purees, creams, soups and baby foods, 
he equipment used has been developed according to the nature of the product to be handled. Stainless mete 
are renerally used for all parts of the equipment in contact with the product so as to avoid both discolc 


facture of puree or paste is normally carried out in order to inactivate the pectinolytic enzymes respo 
ble-for eaetecying the pectic material which influences the viscosity of the products. Heat treatment a: 7 
has the advantage of helping to eliminate the inter-cellular gases which might harm the quality of the prod 
ct (oxidation of Vitamin C, destruction of pigments etc..). 


- baby foods, etc..., continuous: 
Further, for very finely divided products creams, sieved foods, - us 
equipment of the RIETZ Disintegrator and Colloid Mill type are being more and more used. Finally, the re= 


sistance to separation of these products has been improved by homogenising them in equipment such as is ueems 
in the dairy industry. . 


X. CONCENTRATION 


In the vegetable canning industry concentration is involved only in the manufacture or ce gerd 
and paste The object has always been to operate the concentration process at the mah 1° oooh 
ME Ath continuous production of the concentrate and irmediate packing into eater bs ore highend pee 
have, therefore, been made inthe standard dehy a and vacuum PONDS Penne taee ia. ices Shae 
lower and lower working tempera : ’ y, 
BU ie woesibic the procuction of concentrates whose organoleptic character. an ook ae 
Bevo, t fr ay tomatoes and in which there is a ¢ereater preservation of thermo-labile phe t e setae Re: ate 
to rk temperatures and to obtain continuous production tere taal whi previ ten 

; mi ncentrating industry. In a s equip:.en 

pee rout has been Dement ly replaced by stainless steel. Details of these developments will be 


3 ie 
nd in a recent report by F. EMANUELE ( 3 
4 ited States attempts have been made to prepare frozen concentrated tonato (ul (ae 
is based ra che erode a recently used with success on citrus juices preserved by freezing, 
as 


tration at very low temperatures by indirect thernoscon pret) ae eds Pet ee a penea, 
ia compressor is us - E ° 

en ad ah pao ee ttariyrdus’ to the viscosity of tomato juice, have not yet allowed commercial 

rtain Woke 


application of this process. 


X. CAN FILLING AND CLOSING 


1. Standard methods — : 
tacular developments in the evolution 0 e 
ac oe det i during the last few years may be noted 
eethowshe it <° (oth etables,a constant progress au £ : ° 
hd ellen ai Bea tcnctegats to speed of operation anc of ease of cleaning,of existing equip 
arising from the perfec I 


fee a oes information (l-a ) the latest American machinery for filling vegetables 
According to the most re 
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Qn i a speeds, thus for baby foods and strained foods 
oo ee ere rept esley Pinca prereset oe em in use. These machines — et oe pls 
Beg iit Se cin inte the product and so as to be easily cleaned and sterilized. His — peepee 
ae puede at 300 No. 2 cans per minute also exist. In these fillers the psi rb yews a 
sts. Seatatt : of a solid and a covering liquid are changed, the liquid be Bee oe pr 
Seer cis ony t ‘* This is particularly important when the liquid is more viscous i Pas ae pee 
ee ons is os be considered at the present time asa general practice in all branc ore rier > ng 
Eee a ed es in improved quality and keeping properties, in the ett heen ° ; at eae 
Bees cor ‘reve of heat penetration need not be bereneedss 200 r ake Si Re Pea ek Cae ah cae 

: ‘ 
Bee the tnore ee crietinn. Riitte with hoe Liquid is carried out by various ee machines 
Be tay fivectl coupled to and synchronised with the fillers. Heating of the product for : neg e 
ane aia “tomatoe concentrates, etc.) is normally carried out in steam jacketed tubes oe 
Pores toe is’ darried by a screw which itself may also sometimes be heated. Modern equipment : Re 
hea fitted with automatic temperature as amie opt ter ne phimergteng pape he oor woretedie 
eed ghana Bee can ai  dabbeara iaaie att fed sosttatous sterilizing methods at high texperatures 
or cchaustin nf ape lea cis permits of a reduction in sterilizing time and thus 
the importance of exhausting has been increased for it pe = sth peape mene pes ee 
increases the output of the cooker. Generally speaking, the exhau g ep prary eh 
id to reduce the speed of the line, to have a high steam consumptio p 

rey tty eouuaet Rin ccenace. A recent renkers in the canning industry has been to replace exhausting 
by closing with steam injection ( lea and b and 40 }. 


2. Closing with steam injection 


ad. particularly in America, has developed rapidly since 1940 when high speed seamers fitted 
for MMM testion ore made acute: At slower speeds steam injection was carried out in America long 
before 1940 more particuiarly for glass packed products under the name of "Steam-vac or “Steam-flow™ closure, 
and it was designed to produce a vacuum in the head space of the containers without the use of the usual ex- 
hausting process. The procedure consists in injecting a jet of steam under pressure into the head space of 
the container at the moment when the cover is placed on it. The steam sweeps the exposed surfaces and drives 
out almost all the air in the head space, then if the container is closed at this precise moment a vacuum is 
created when the steam introduced into the head space is condensed. The closing of cans with steam injection 
needs no additional equipment but only an appropriate alteration to the seamers. The steam is injected through 
specially designed holes in the seaming head. According to BALL ( l-a ) the best results are obtained using 
a large volume of steam under low pressure. The steam pressure at the injectors is generally about 10 lbs. 
per sq- inch. Accurate synchronisation of the various parts of the seamer which control the lid feed, the 
steam injector and the closing operation is essential. Some further details of this method and of its use 
will be found in a report by LUECK and PRIGHTON (1). According to these authors steam closing may usefully 
be applied to carrots, sweet corn, tomatoes and asparagus. Generally speaking it is particularly good for 
products packed in a liquid which covers them completely. It must be remembered however, that closing with 
steam injection does not have all the advantages of the standard exhauster and although it may produce a 
vacuum in the head space, it has practically no effect in increasing the temperature or de-aerating the con- 
tents of the can. For canned vegetables which need a high initial temperature or a high degree of de-aeration, 
the application of steam closing is limited since the mass of the product must be heated before filling. 


3. Vacuum closing 


The closing of cans under vacuum has been carried out on many products for a very long time by means 
of special closing machines connected to vacuum pumps. As far as canned vegetables are concerned, packing 
under cold mechanical vacuum (25"- 28") has been adopted in the United States commercially for some 20 years, 
but the method known as “Vacuum Pack" is a more recent development based on much experimental work ( 41 ). 
It is used principally for whole grain corn, and on a smaller scale for peas, sweet potatoes, green beans, 
carrots and beetroot. It has been stated to give better preservation of the organoleptic and nutritive quali- 
ties of the pack. The technique of "Vacuum Pack" as used in the United States differs from standard filling 
methods in that the proportion of covering liquor added to the cans is generally reduced to 10 % or less of 
the capacity of the can. The object of this is to cut down the losses in water soluble nutritive and flavow- 
ing materials (mineral salts, vitamins etc.) a considerable proportion of which are generally extracted by 
the covering liquid, and which, since this is generally thrown away, results in a loss in the nutritive value 
of the product. However, this method of packing under vacuum involves a certain number of specific problems 
connected with heat penetration during sterilisation. Experience has shown that heat penetration is hindered 
by the effects of.the vacuum and the reduced amount of the covering liquor. This is why "Vacuum Pack" prod- 
ucts need longer sterilising times than similar products packed normally. This phenomenon results from 
the fact that in vacuum packed products, the liquid evaporates more in the can. At this morient the vapour 
acts as a medium for heat transmission in condensing on the solid particles around ahich it circulates. As 
the temperature rises this condensation is stopped and the rate of heat penetration decreases. To increase 


the rate of heat penetration under these conditions it has therefore been necessary to agitate the cans and 
this will be discussed later (sterilisation and cooling). 


: 
4. New filling techniques. Filling in layers and aseptic filling . 


These two techniques have been introduced into the United States during the last few years. Although 


entirely different in their principle and method, both have been the main object of increasing the rate o 
heat penetration and so reducing the time of sterilisation. 
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a) Filling in layers 


This method has been suggested by BALL ( l-a, 42 ) for a pack of sweet corn which con 
ixture of creamy, solid and liquid material. It is only applicable to those packs whose compoe! tienen mann Se 
he placing of the he cans and allows of the liquid an@ solids phase on 
he one hand and the pasty phase on the other being kept separate during sterilisation. The final mixing of 
hese phases is carried out after sterilisation by shaking the cans, or by mixing by the consumer when the _ 
an is opened. This procedure originally called "Cremogevac" and since 1950 "Strata-Cook", consists in placing ~~ 
the can and then adding the liquid and solids phase. After — 
losing the cans they are sterilised in the normal manner, care being taken not to shake ther. During the 
at treatment heat is transmitted inside the can by two different principles, according to the phase being 
onsidered. In the solids-liquid phase, heat is trensmitted by convection, which rapidly brings the center 
Sterilising temperature. In the middle of the pasty layer on the other hand, the 
seat is transmitted solely by conduction, but since it is in a relatively thin layer and placed at one end 
if the can between the metal end on one side and the liquid-solids phase heated by convection on the other, | 


4 pasty layer is exposed to heat on all sides and its temperature is raised rapidly to the sterilising 
10 mC * 


According to BALL's data, layer packing would permit of the reduction of sterilising times by 40- 
fg as compared with similar products packed normally. Layer packing has been used industrially in the 
ited States in the manufacture of a new type of canned sweet corn called "Cremogenized Corn" ( lea ) 
roduction seems to be increasing steadily. In appearance the product is intermediary between whole grain 
‘orn and cream style corn, both of which are manufactured on a large scale. The new product is a mixture of 
mole grains and cream in a light brine, the cneam being made by a preliminary pulping of part of the whole 
srains. The details of the method of production of "Cremogenized Corn" are given in recents patents (43). 


b) Aseptic canning 


This method is an integral part of the new sterilising techniques for liquid and semi-liquid prod- 
ts. Sterilisation is produced by flash heat treatment before packing, and will therefore be discussed in 
etail in the following chapter (Sterilisation and Cooling). 


I. STERILISATION AND COOLING 


isati ted States and still — 
The technical work on heat sterilisation done during the last 30 years in the Uni Ll 
@ing carried on by BALL, STUMBO, JACKSON, OLSON and others, has prepared the ground for developments in the — 
mdustrial sterilisation of canned foods and has had a great bearing on methods of thermal treatment , and on 
he equipment used. It is cifficult to separate the development of the method from that of the necessary 
quipment since in most cases they are closely linked together. We will, however, try in this Report to ppm 
his distinction as far as is possible and will consider first of e says ie and tively the. ioaeena 
j the standard methods an V ; 
Or them, then the new equipment developed for applying : 
iques themselves are concerned, the most pronounce 
ffected in older types of equipments. As far as new techniq fot = 
” low rate of heat penetration has been to replac 7 
endency for a number of years for products witha s : thermel’ ection 
ture-short time ones. These have a greater the 
ae rd et lah i ei leptic and nutritive values of the product. This 
nd are thought to have a less harmful effect on the orranolep the higheshort or iTS ana 
; xtreme limits has resulted in the adoption of the hig 
Ou). al uecieae, Gaitable mainly for liquid products, consist in heating peer n ae 
hien temperature ina very short time (a few seconds to « fev ta henai’e the product 4h wary smelt 
: i o ha 
to obtain a sufficient rate of heat pro pice iat pei s it must be heated before packing, antleien 
Seenin layer for example, which implies at the i (45), @ process taking longer than six minutes 
pl @ in the can unéer aseptic conditions. According to BALL ; Pp hioh-haverieal proposed 
should not be considered as a high-short process. The various methods of this type whic sed, 
and in some cases adopted commercially, are as follows : 


t to be applied commercially to milk 
~ 46 which seems to have been the firs mile 
a CRTC a milk. For vegetable canning its ote mee Oe tc a 
ar triste on purees, cream-style corn and similar aerated Sediment pets rae Be, of ent oor 
j - The letters C.F. 
nd seaming equipment which is necessary 
ie cite une Pe anat cue. It consists of the following stages : 


- sterilisation with saturated steam of the empty cams and covers; 


the quality of the product, it is carried out in the container after closing; 
- rilling the product into the sterilised containers; 


eeerne, Of the sterile covers. jlised containers, filling and closing, are 
the product and the ster 4 here of steam 
: sof sa ee coraitions. in an hermetically bse arg te oOo ayuneny tao ae contelaaaal 
Carried out under f the atmosphere - ° 1 The 
her than that o d closing chamber by a rotary valve. 
under a pressure slightly hig introduced into the filling an es 
ised, are introcu of 20 lbs. per square inch, or more, 
and covers, previously sterilised, tro to withstand a pressure this uethel 
walls of the chamber are eer ee ay bteririned by steam before the equi pm ee tonpsreea 
under which pressure erirate can be carried out with a heat treatment of a 
sterilisation of milk cho 
of 1380-1440C. 


7 a@ 48 )is very similar in principle to the H.C.F. System, and consists of the 
an 


- The MARTIN system ( ere ataeae di eextollows 


Same stages of Operation. 
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i : The filler consists of a rectangular tunnel 
fre Bete seus ee Seis amar: ete longitudinal slit from which the product flows 
Bee aie: The same conveyor then carries the cans to the ne le rer a 
in the method by which the filling and closing equipment 1s protect et aa ames eee: be ree a 

A Retnodd current of super-heated steam passes from the inside to the s q i 


j tic seal are necessary; 
special precautions to obtain an herme 
: the method of sterilising the empty cans and covers. This is done by passing the previously washed 


bjected to super-heated steam or 
tunnel and then through 4 steriliser where they are su 
eae Pekar hot eas eR covers are also sterilised by super- heated steam applied between the filler and 


seamer in a specially designed end feed. 
In the MARTIN systex the sterilisation equipment consists of a pump which draws the product from 
the hopper and passes it through a heat exchanger consisting of the following three stages : 


- a heating section in which the product is rapidly brought to the required temperature; 
- a sterilising sectio where the product is hela at the required temperature for the neces- 
sary time; 
- a cooling section from which the product goes to the filler. 
The whole cycle is continuous, synchronised and completely automatic. 


t was put into use early 
This method has only recently been perfected and the first industrial plan 

in 1951 ( 49 ) for canning soups. Its capacity is about 250 gallons an hour. The heat treatment of the soup 
is as follows : it is fed to the heat exchanger at about 80°C and in'the first section is brought to 1400- 
143°C in 3.1/2 seconds. In the second section it is held at this temperature for 9 seconds and cooled in 
the third section in 14 seconds to 32°C. 


In America this line is considered to be one of the outstanding achievements in the Food Industry 
during the last few years. 


- The SMITH- BALL process ( l-a ) is the most recent variation of the high - short method which has been 
applied industrially to the treatment of thick liquid foodstuffs containing solid particles, e.g.chop suey. 
The only point it has in common withthe preceding methods is the sterilisation of the product in thin films 
before canning. The operating technique and mechanical equipment are essentially different. Sterilisation 
is achieved by heating the product to a temperature of 1389-149°C, and then cooling it to 121 -124°C at which 
temperature it is introduced into a pressurised room where filling, closing and cooling are carried out by 
standard equipment. 


The steriliser consists of a horizontal stainless steel cylinder inside which are three stainless 
steel conveyor belts one above the other. They are carried out on a framework and the whole assembly can be 
withdrawn for cleaning. The foodstuff is spread in a thin film on the top belt and then carried successive- 
ly along the others, and finally leaves the apparatus through a special cooling valve where its temperature 
is reduced to that required for filling. The product is then carried into the pressurised room under about 
20 lbs. per square inch, in which are placed normal filling and closing machines. Even though the filling 
and closing room is kept under pressure with filtered air and though the containers and conveyors have been 
sterilised, and the filling and closing operations are carried out in an atmosphere of steam, or steam and 
air, this process cannot be considered as being guaranteed strictly aseptic. Contamination by a few spores 
cannot be excluded in spite of all the precautions taken, but the product is filled at a temperature (1219 
124°C) sufficiently high to destroy them. As an additional precaution the filled cans are allowed to stand 
for a short period before cooling. 


Another method of sterilisation similar to the high-short process isa method described by SOGNEFEST 
and JACKSON ( 50; l-a, b ) and has been used, particularly for tomato juice, following numerous outbreaks of 
flat-sour spoilage due to contamination by thermophiles of the type B. thermoacidurans. This process con- 
sists in heating the juice rapidly to a temperature of 1219-122°C by passing it under pressure through 4 
heat exchanger and holding it at this temperature for 0.7 minute. It is then rapidly cooled to 88°- 90° 
and filled at this temperature. The filled and closed cans are immediately turned upside down and held in 
this position for 1-3 minutes before cooling, so as to sterilise the headspace and the cover. The steril- 
ising value of this treatment has been shown to be similar to that of a process of 140 minutes at 100°C for A2 
cans filled at 77°C. This very well demonstrates the advantages of the high-short process and has been ap- 


plied on a large scale in America since 1941. It has resulted in almost complete elimination of flat - sour 
spoilage in tomato juice. 


Although agitating processes cannot really be considered as strictly new methods since the idea has 
been considered for many years for increasing the rate of heat penetration and thus reducing sterilising 
times in order to retain better the organoleptic and nutritive values of the products, it may be considered 
as containing some new features because of recent developments and the special equipment which has resulted. 


Agitating cooking applied specially to products packed by the "Vacuum Pack" technique, and generally 
to products with a low heat conductivity was originally carried out in horizontal batch retorts BERLIN 
CEAFMAN system ) or in retorts fitted with rotating cages which produced end over end rotation of the cans. 
Other retorts containing rotating discs which have recently been designed to speed up loading and unloading 
( BOTT system ) also produce a shaking, which,although less severe, still increases the rate of heat pene- 
tration in thick products. A new method of agitating cooking in batch equipment has recently been designed 
and tried out experimentally by CLIFCORN et al. ( 51). It consists in rotating the cans about an hori- 
zontal axis outside and perpendicular to their own axes. The study of this system has shown that this movement 
in cans containing a liquid phase and with a normal head space produces currents which spread from the centre 
of the can to the outside. When the speed of rotation is such that the centrifugal force acting on the centre 
of the can is approximately equal to gravity, the head space gas moves along the walls of the can towards 
the centre, and thus produces, according to the authors, a rapid diffusion of heat throughout the product. 
There Laue results a marked reduction in sterilising time and the possibility of using high temperatures wy 
to 168 C without harming the product. For canning peas these trials have shown that five minutes at 126°: 
127°C would be equivalent in sterilising value to a process of 35 minites at 115° -116°C.under normal con: 
ditions. For asparagus, ten minutes at 1269-1270C is equivalent to SO minutes at 115°-116°C. The metho 


VI-8 


7 
" d 
a 


would be particularly useful for products with a slow heat penetration such as urees strain 
frees in large cans. It should be noticed that the agitating cooking of sweet sont haa’ introduced ia aaa 
certain problems through the coagulation of some components of the pack. The difficulty was overcome by 
adding to the product a small quantity ofa special starch produced from certain varieties of corn which had 
te ne properties; greater control of the initial consistency of the product and of the sterilising 
‘conditions was also necessary. A special method of continuous sterilising with axial rotation was described 
in a report by BALL ( l-a ) under the name of "Sterilmatic" and has been perfected for these products. 
In the field of new methods there should also be mentioned sterilisation with superimposed air 
pressure, which has been greatly developed in Scandinavia and Germany because of the use of aluminium cans. 
Because of their low mechanical strength this method had to be adopted to avoid distortion of the cans by 
the pressure which developed during sterilising. The system also has several advantages for sterilising glass 
packs where the closure may be strained or removed by normal sterilising conditions. Various types of re- 
torts specially fitted for this work have been produced; (KVAERNER-BRUG, HAM-JERN and LUBECAWERKE). In these, 
sterilisation is carried out in water over which air or steam pressure is maintained so that the pressure in 


the retort is independent of the stérilising temperature. liost of these retorts are fitted with means of 
re-using the hot water. 


Finally, with a viewto simplifying the equipment, attempts have been made to sterilise at atmospheric 
pressure in high boiling point liquids. The idea is not new since the original method of APPERT used either 
brine or a calcium-chloride solution. In France some tests have been made with chlorinated organic solvents 
such as perchlorethylene B.P. 121°C (52). The advantages of the method are the simplifying of the equipment 
needed, the constant boiling point of the liquid which eliminates all temperature controlling mechanism, and 
the possibility of simultaneously cleaning the cans. However, as might be expected, the method is most useful 
under normal filling conditions, for very small cans which have sufficient mechanical strength to withstand 
the internal pressures developed during heating. It appears that the method has been used on a limited scale 
in certain American factories. BALL ( l-a ) states that trials with sweet corn were carried out in a con- 
tinuous apparatus where the cans were agitated intermittently and sprayed by various boiling liquids such 
as propylene glycol, or certain oils. However, the results were not very successful because of the rapid 
decomposition and oxidation under heat of the heating liquid. This resulted in corrosion of the tinplate by 
the decomposition products. The high consumption of heating liquids also makes the operation somewhat costly. 
BALL considers, however, that such methods could be considered if cans of sufficiently thick tinplate and 


will specially strengthened ends were used. It would seen, however, that this solution has other objections — 


and could only be considered for cans packed under vacuum. 
From the point of view of modification of equipment used for the standard methods of sterilising 


there should be noted the development of continuous pressure cookers and coolers. The original models have 


mow been perfected and certain recent designs are quite original. Thus, the continuous horizontal ANDERSON- 
BARNGROVER pressure cooker and cooler of the rotating type has been considerably modified so as to improve 
its performance, and increase its versatility ( l-a ). Among these improvements should be noted : 


- means for using the same equipment for cans of different sizes; 


- means for passing through the same cooker at the same time two different kinds of product, keeping 


ts of the entry 
- A special feedi mechanism places cans of each type in alternate compartmen y 
ae avd ext leavine the cooker he cans are automatically separated and discharged on to separate conveyors; 


- an outlet system in which a pusher arm mounted in the valve makes possible the handling of large cans 
and avoids damage to the seans. 


t their axes which results from the 

i e has shown, however, that the rotation of the cans abou 

use of Beata eye continuous cookers, was the cause of pee pes in certain veretenl os Se 

a to avoid this rotation 0 e cans. 

conveying methods have therefore been designe ene ee ae 
s cookers is certainly the new continuous pressu ARVALLO, 

tg. os ) wixich heats to be the most rational machine so far in existence. The machine coneiean aE 

of three vertical columns each about 10 meters high, in which pre - heating, oe ev here ond ae 
. he heating and cooling columns are open to 

Me cectivel cn te ae es aha catarenter’ The sterilisation column which is closed epee: pipe 

Misnure. fn cans are filled mechanically into perforated tubes hung by their ox te ee ei prec 

Mibiess chains These chains carry the baskets successively through the three columns. i 


out automatically. The equipment has the following advantages : 


- adaptability without adjustment to cans of various shapes and si 


the tubular baskets; he 
into and out of the sterilising 
1 valves for getting the containers 
i te gating era ierane columns serve as hydraulic epee ee simplicity, freedom 
br eekiown a! prevents the introduction of air into the sterilising se : | ie 
th nat iie of the cans under gradually increasing pressure before sterilising, anc 
— e Pp - : 
terwards; 
und radually decreasing pressure af an 
2 ee c Ae and ease of control of the sterilising temperature through control of the height 
- e acc 


ith an 
imple regulator of the " Genevet ™ type Ww 
meezan the pre-nene 06 ie enn i sinner 1/25°C. The equipment normally runs at & 


accuracy of + 2 cm, porespontene Tone 4s 150 A2 1/2 cans per minute. 

F u 
ee wrooe ee is concerned, where standard vertical or horizontal retorts are still 
roces 


and 
ements have also been introduced. Firstly, more 
Benerally used for ioe cenning of vegetables: J controle ders which are indispensible for their proper 
more of them have been equipped W 


team are being more and more used. It is, 

© here speeding up and mechanisation 
operation, then pressure ing and unloading of retort crates w ‘ some time 
rect one” ah ine Ticld es. pecessitate’ by the higher speeds of modern canning L128 . 
ce, an 
| «ae foetone have been adopted, erates with removable sides etc.). Other means 
a ata ual filling (crates Ww he handling of several cans at a tine, or ves 
of more rap man have solve 
have been the use of perges regret of unscramblers for unloading. = pbpaa titre from the 
Eypes of gece Bete ciacing the empty crates in a tank of hot water an 

m 

the loading problem by P VI-9 


zes, and even glass jars, because of 


to keep them 
into them. The water acts as 4 cushion to prevent damage and also helps ie ep then | 


seamer to drop straight : ea eter anaael 
° nethod, the disadvantage of the loss of retor p y by hap 
eee eis toon bear by the increased speed and convenience of the operation. 


of the cans is partly compensa 
use of a crate with a loose bottom which allows 4 complete layer of cans 
to be slid on to it from a loading table has been developed under the name of " Hydromatic ( 54 ). The e- 


uipment consists of an hydraulic jack carrying a circular 
it ts at its lowest point the plate is level with the floor. 


lent 
cans come from the seamer on to this table where a number equiva 
collected. These are then pushed onto the loose bottom of the crate. 


ht of a can and another perforated plate of the same s 
eee cr the cans. This is then level with the loading table and a second layer of cans is pushed onto it. The 


i - The retort crate 

jon is repeated until the crate is filled. For unloading, the converse takes place 
fe crened rs a ee jack and the cans are then reised through the height of one layer, above the level 
of the crate. An unloading table is placed next to the crate and is joined to a conveyor belt. The layer 
of cans is then’slid onto the unloading table and taken away by the conveyor. The operation is repeated for 


each layer until the crate is empty. 


Another completely automatic system called " Hydromagnetic " ( 54 ) has been recently designed for 
loading and unloading crates of tin cans or glass jars with metal caps. The equipment consists of the follow- 


ing three sections : 
- a conveyor to take the containers from the seamer; 


- a rotary collecting dise at the end of this conveyor; 


- a circular electro-magnet of the same shape as the collecting disc, mounted on a pivot about which it 
can turn through 145°, and up and down which it can slide. 


The containers come from the seamer onto the rotary collecting disc and when this is full the con- 
veyor and disc are automatically stopped. An hydraulic arrangement then moves the electro-magnet so that it 
comes down onto the containers, picks them up, turns through 145° and lowers them into an empty retort crate. 
The electro-magnet is then disconnected so as to release the cans and it then returns to its initial position 
above the collecting disc. The system is so arranged that when the magnet lifts its load of containers the 
conveyor and collecting discare automatically restarted. This cycle of operations is repeated until the 
crate is full. Unloading is carried out by working it in the other direction, and the magnet places the 
containers which it lifts from the crate onto a large conveyor belt which carries them away. The apparatus 
is equipped witha counter which automatically controls a stop operating the feed conveyor to the collecting 
aise so that the number of containers in one retort crate layer can be set in advance. 


Finally, the latest development for loading and unloading batch retorts is the BOTT system ( 55 ). 
A special retort crate is used which consists of a series of perforated discs mounted on a central axis which 
4s driven directly by a motor placed on the lid of the retort. An electric hoist enables the motor, lid, 
ané series of discs to be raised or lowered so as each dise may be brought successively to the level of the 
top of the retort to allow for loading or unloading. The cans coming from the seamer are conveyed by a runway 


which finishes at the level at the top of the retort, and they are thus run successively onto each disc while J 


it is rotating. Cans may be loaded at speeds of about 300 a minute, and the number of cans run onto each 
@ise is controlled electrically. After the retort is loaded and closed, cooking and cooling are carried out 
while the cans are being agitated by the rotation of the discs. 


After cooling, the above operations are reversed, and the cans discharged at 600 a minute onto a 
conveyor which takes them to the labelling machine. 


Experimental sterilising methods - Hlectronic radiation - Antibiotics 


In the last ten years new prospects have opened up in the preservation of foodstuffs, by the de- 


. 


velopment of the application of electronic energy to the sterilisation of foods. Tests using dielectric heat- 


ing or high frequency induction heating have so far not given any practical results and seem to have been 
abandoned for the moment ( 56 = 57 ). New developments have, however, appeared as a result of work on non- 
thermal electronic sterilisation by means of ionising radiations similar to X-rays or cathode rays produced 
by high potential generators ( 58 y A large amount of research work carried out in America and elsewhere 
has resulted in considerable progress in this field. A recent paper by PROCTOR and GOLDBLITH ( 59 ) shows 
that among the sterilising ionising radiations ( ultra-violet rays, X-rays, cathode rays, by -prceducts of 
atomic disintegration etc.) only cathode rays (bombardment by very high speed electrons) have any practical 


possibilities in the food industry. It is also obvious that the problem has not got beyond the experimental © 


stage and that its commercial application is a long way off. 


Preservation by means of antibiotics has attracted a certain interest as a result of a paper b 
ANDERSEN and MICHENER ( 60 ) who claimed to have successfully preserved canned vegetables by tdi e: enelt 
quantity of subtilin, (5-20 parts per million), and combining with a short heating of 5-10 minutes at 100°C. 
However, the claims of these authors appear to have been rather premature since they have not been confirmed 
by other laboratories. More recent studies ( 61 ) carried out under strictly controlled conditions, show 
that subtilin is able to prevent the growth of the natural bacterial flora responsible for the normal spoilage 
of vegetables, but that its bacteriostatic power even at a high concentration of about eighty parts per million 
is not sufficient to provide an adequate margin of safety to preserve canned vegetables by heating at 100°C. 
It has been shown that such treatment is unsucééssful in destroying the spores of Clostridium botulinum, but 
it can inhibit certain heat resistant sporing organisms of the "flat-sour" type, particularly Bacilus thermo- 
Dieetee (evant ni gtae tavivl ol eramtsieta +? porte million of subtilin. Parallel tests with other anti- 

s ’ -& cin acitracin and streptomycin) have 
no effect on the bacterial flora of canned vegetables. 2 3 Oe ee Spracre tls 


The usefulness and the interesting possibilities of antibiotics in food preservation have n 

atur 
produced many discussions and arguments. The complexities of the bacteriological and physiological Boeck 
of the problem necessitate extreme caution, echoes of which may be found in recent publications by MORSE 
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' 62 ) and CAME 
A: RON and BOHRER ( 63 ). Whatever may be the results of future experimental work, the peel 


ation of antibiotics on 
eo & commercial scale in the canning industry does not seem at all likely in the near 


AA. OTHER TECHNIQUES 


Parallel to the progress in the fundamental meth 
ods of the canni indu 
meer ce? Sette yer, & certain mmber of special aéelnoumatie hava bees perfected axaniaean 
e industry. Among these should be disti ish 3 
lesigned to improve the orranoleptic ne enerel teduniqu aa 
qualities of certain special product 
ject of improving the hygiene and cleanliness of hepa: and enki eae and’ general ee 


Amongst the specific processes for improving the organoleptic qualities of canned vegetables are : ‘ 
- the use of calcium salts to harden the texture of peeled tomatoes; ste - 
- alkaline treatment for preserving the natural pigments of green vegetables (BLAIR Process). ’ 


1. Calcium treatment( 66 ) 


Canning processes generally have an unfavourable effect on the texture of vere ~ 
icularly marked for fleshy and watery products, such as tomatoes, and to overcome thie it wae Saeeae that 
1 treatment with calcium salts which would react with the pectic substances in the vegetable to produce pectin 
talcium gels would produce an appreciable firming of the tissues. The theory and practice of the method has d 
een developed by KERTESZ and his co-workers. The treatment consists either ina preliminary immersion of the 


reeled tomatoes ina 2 % calcium chloride solution for a few minutes, or in adding calcium salts directly 
50 the brine either in dry state or as tablets mixed with common salt. Because of its convenience, this last 
sechnique has been most widely adopted by the industy, but immersion before packing seems to be more effective 
since it reacts with the tissues from the start of the process. Besides the chloride, other pure calcium 
alts may be used, such as sulphate, citrate, phosphate, etc... ; 


2. Blair process ( 67 - 68 ) 


Pe 


cate ents | 


From the work of WILLSTATTER on chlorophyl, it is known that the breakdown of the greenp 
of. vegetables is due to the change of the chlorophyl into pheophytin, which results from the replacement by 
nydrogen of the magnesium in the porphyrin nucleus. In heat sterilisation the reaction is accelerated by the 
heat and the slight acidity of green vegetables. It has been found that in an alkaline medium chlorophyll is 
i and therefore, both in surope and in America several alkaline treatments have — 
r green vegetables so as to protect their natural colour from changes occurring during can- 

jal application is that proposed by BLAIR 
as by maintaining their pH at about 6, 
at a minimum by rapid sterilisation ~ 


at high temperature. The process consists essentially of the following operations : 
a)- a preliminary treatment of the peas by soaking them in a sodium carbonate solution 
(20 grams per litre) soasto bring their pH to 8.8-8.1, followed by washing in water 5 
to maintain the alkaline reserve in the tissues, 
to replace the natural calcium extracted during washing and blanching, and to harden 
the tissues. The peas are blanched in small quantities in fresh brine by means of 
the rotary bucket blancher mentioned previously (VII, p.4). x 
c)- washing in cold water and packing with a sugar-salt brine containing a small quantity aS 
of magnesiun; ey 
a)- rapid sterilisation at 126-12 


The BLAIR process has no effect on the flavour of the peas 
sems only to be temporary, and necessitates that the cans be store 


dustrial applications so far have been limited. 
As far as improvements in cannery hygiene are concerned - the first thing to note isa general 


| lly sterile, but even slightly germicidal by means of 
[tendency Beeene SoS ater SUPP ty: wobec apd pepe” amare ination of cannery water supplies has de- 


t a general chlor 
Ichlorination ( 64). The practice of permanent Bar Es itial bacterial flora of the raw materials, to 


e The object is to reduce 
Ditevent pee tor et aline on ee scant and to reduce the danger of contamination of the products during 
Sisous ct A recent Report ( 65 ) confirms the advantages in improving the general hygienic conditions in 
| nerieeiee taini one to three parts per million of chlorine seem suitable for all cannery uses, 
Te eae Taauia nd ler feed water; for washing purposes water containing 10-25 parts per million 


es aR ine Perak chlorination is not used, more and more use is made of chlorinated cooling 


is recommended. When gener 
water. 


; ' In cleaning operatio 
wetting agente and hore recently bactericidal detergents 
2 da incomplete, will 
This review necessarily brief an 
of the technical evolution of the ee ccorene Bite Pik erie 
t consisten and m 
ennioal crap ar cer developments which seem likely in the future to 


been suggested fo 
ning. However, the only process which had any important commerce 


b)- blanching ina lime solution in order 


7°¢ followed by quick pressure cooling to about 21°C. 


andthe protection it gives to the colour) 
d@ at a temperature of 12-150C. Its in 


should be noted to use jets of detergent solution, 
such as quarternary ammonium compounds. 


however enable an overall idea to be obtained 
during these last few years. In a general way 
in most sections of it, thanks to the 
become of ever increasing importance. 


n an ever increased tendency 
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The operations involved inthe canning of fruits are, on the whole, simpler and more straightfo re 
than those Scaahenad with the canning of vegetables. There is not, for instance, the same need for devising 
Objective tests for the quality of the raw material, comparable to those afforded by the tenderometer for 
peas or the succulometer for sweet corn, neither are conditions renerally favourable to the making of tests 
of this kind. Developments designed to bring about the destruction of bacterial spores - such as improvem ats 
in high temperature processing, or the use of antibiotics or of high frequency sterilization - which Pree 
provided such a wide scope for studies in vegetable canning, have no counterpart in the canning of lp ts. 

¢ discussion on technical problems associated with fruit canning mst therefore be somewhat more restr et 
‘as it need not consider, for the moment, the prospect of any fundamental change in the scientific princip 5S 
on which the canning operations are based. It is true that new technical problems of some complexity have 
Ddeen met with and solved in connexion with the cenning of fruit juices but, for the most part, the pres 
made since 1937 hes been chiefly directed towards improvement of design of plant and equipment, and nerease — 
in x i a@ speed of operation of canning lines. Real progress, as regards quality and quantity of 

MG hae been unde in bavewal countries and it might be helpful to start this brief survey with a refe- 
rence to such statistics as are available, in order to note the extent and trend of these developments. ee 


1. PRODUCTION OF CANNED FRUITS 


W itions during the past six 
ts of the world have had to contend with abnormal cond 
I countries the restrictions imposed during the war, were only removed ppd at eo a 
years. n many a hortage of raw materials - chiefly cans and sugar - still persists. rrency chang 
eteeeesee SCute S nd imports of canned goods, and some countries, by restricting imports, 
; In spite of these difficulties output of canned fruits in 
A comparison of production figures for canned 


Canners in most p 


the present annual output amounting to about 2 1/4 million tons. The most outstanding 
development has been in frozen concentrated orange juice in cans, 
for all the main fruit juices 


dr ut of canned berry 
ppt ee to preserve these fruits by quick freezing. 


t of canned fruits 
hich statistics are available can show an outpu 

. ludai ney of ee then tour per iets that of the United States. The United Kingdom, Australia and 
xcluding jams 
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. it in th 
@ 90,000 tons. The procuction of canned fru 
oo ee pee Fee rany asoser ene immediate pre-war years, about half the total pack 


: ager t fruits in Englend and 
United Kingdom has expanded abou mst he teas eu Tee id : 
A end of the war there wa gz 
eeett Beer, for Aeveral abet agab eon in syrup was an important pack, but the recent great increase in 
cotland, 


of strawberries and respberries being packed. The 
ache ap eet frulte bes resulted ine eer ae on that of pre-war years, excepting De ae 
ei aig me ized is now packed in some Australian canneries. In France the proportion of ie i pag ed 
i il ieee ot petal output is only about one-sixth, but is rising; water packs and a substantia pens of 
Be oc Geaente the remainder. In South Africa fruit canning has expanded almost threefold since 39, 
appi® Lagden» apricots constituting about 40 per cent of the total output of 35,000 tons; i se 
eines oe canning are reported and experiments on canning granadilla juice are in progress. e ou pul 
of cians fruits in Canada is about the same as that in South Afrita. 


| 
ountries which have made conspicuous progress in post-war years mention must first 
be made Pats where the annual output of concentrated orange juice and orange ee green ae 
tons. About 3000 tons of the concentrated orange juice is supplied, to a strict et ge nh Spor ‘ee 
ranteed vitamin C content, to the United Kingdom for distribution to Maternity an ‘ e a ree a 
Morocco has an annual output in the region of 10,000 tons, consisting mainly of orange, apricots, a4 a 
products. Developments are also reported from Tunisia and Algeria. 


a 


Il. IMPROVEMENTS IN RAW FRUITS 


rting to can an articular fruit one of the first considerations must be to select the most 
suitable Sereectes for the aa This can be done by making a comprehensive series of tests of locally 
produced varieties, or by importing and growing ones which have given good results elsewhere. At a later 
stage conscious efforts may be made to produce new varieties with certain desirable characteristics - suc 
as very early or very late ripening, or the possession of qualities which make the fruit highly acceptabl 
to growers as well as to canners. Important progress in extending the season for peach canning by as muc 
as 46 days on either side of the period for the standard variety is reported from South Africa where work 
is also in progress on improving the canning characteristics of berry fruits and guavas. . Considerable work 
on the selection and improvement of varieties is also reported from Australia. About eight years ago an out= 
standing series of experiments was undertaken at the University of Cambridge Horticultural Research Station 
in which more than 1500 new strawberry varieties were raised. Canning and quick freezing tests were made on 
a small selection of the most promising but, while some varieties were good for canning or for quick freezing, 
none was found to be of the highest quality for all purposes - e.g. fresh market, canning, quick freezing 
and jam making. A new strawberry variety introduced by the Scottish Department of Agriculture, and known as 
Auchincruive Climax, has proved tobe satisfactory for all purposes and, in addition, to be of vigorous growth 
and a good cropper. The selection of varieties of peaches and pears according to the length of period in 
which they can be held in cold store or gas store before canning has been the subject of investigations made 
in Australia. Work on the testing of grapefruit and orange varieties is reported from Israel. . 


' 


Il. CANNING PLANT AND TECHNIQUES | .' 


In many countries the canning plant and techniques which were in general use before the war are 
still common practice, with only minor modifications designed to reduce hard labour and increase the spee 
of operation, but considerable changes have occurred elsewhere, and particularly in the United States. a 


|. Handling of raw fruit { 


Developments have taken place inthe unloading and handling of lug boxes of peaches, pears and apr 
cots, practically the whole of the operations involved being mechanized in many of the larger factories. t 


2. Size grading of fruits . 

& 
ize grading 
- seven differe 


The increasing use of automatic pveelers for pears has called for greater attention t 

: E os 

in order to reduce waste. In some American canneries pears are separated into 21 grades 
diameters (graded automatically), and three @ifferent lengths (graded by hand). 


3. Pitting 


The pitting of peaches and apricots is now largely auto 
and removing the pits while the fruit is being cut in half... pare e se aie ae ae “a 


4. Peeling . 


Lye peeling of peaches and apricots is 
others countries. Tomatoes are alec peeled in thisswese ies jae nseeiteea a ign aNNdan nina ce ae 


ye A common modification of the sim 
procedure is to pass the fruit through the lye bath containing a suitable detergent, and rich del 
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Plums, peaches, pears, apricots apples and tomatoes have b i. ae 
cessfully on a commercial scale in the United Kingdom using a thermo - peeler consisting of an electric ; 


© 


5. Filling 


No striking advances appear to have been made towards high-speed automatic fillin 
r = of cans 
uit. Peaches, pears and most berry fruits are still filled by hand. : : “7 


. 


6. Syruping 


oY 


The chief advances in syruping are an increase in rate of operation and the use of vacuum s L x 
conjunction with steam flow or vacuum closing. f ; ae 


7. Exhausting 


% 


The most striking change in fruit canning practice during the past few years has been the replacement — 
f the exhaust box by a vacuum syruper and steam-flow. This disappearance of the exhaust box is widespread | 
n the United States, and has also taken place in some canneries in Australia; it is not reported from other ~ 
sountries. a 
= 
Qs 


8. Closing ‘ 


‘ ee 


The injection of jets of low pressure steam into cans while they are inside the seaming head of the 
losing machine produces a high vacuum when the cans are cold. This procedure has been used on a large scale 
m the United States for several years. Although experiments on steam-flow have also been made in the United 
fingdom the general adoption of this method in place of heat exhausting has not yet taken place in that 
untry. ; 


9. Processing 


The only modification reported in connexion with the processing of fruits, is in the use of pressure y 
ookers for ne and pears in some American canneries. New designs for cookers are reported from France. | 
J 7 - 


> z . 


10. Speed of operation 


ion of canning 

| most obvious advantages in recent years has been in the rate of operat 

Lines adie pasar canneries these are now running at speeds of 160-200 cans a minute for sizes up to 
No. 21/2. In most cases these high speeds are on lines fitted with vacuum syrupers and steam-flow. Z 


IV. SPECIAL PRODUCTS 


|. Citrus fruit juices 


hich have taken place since 1946 in the canning of | 

Sere eee be made ot co shh ye aber) pte ates 7 Various methods of concentration are used but, 

to ss about 80 per cent of the juice through a fine screen and concen tT an . 

epereee ene procedure “ be to about 60 per cent solids. The remainder of the juice (whic 


ble solids. This is cooled 
of juice extractors are reported from Israel. 


o 
2. Tomato juice 


r it rapidl and under conditions of considerable tur-— 
ee vat ees ipesasge! 350. 2R00F ts now used as an alternative to long low-tem- 
See naia pe time of 40-45 seconds at 250°F is sufficient to destroy the spores 


prebterstivet+ ach 
bulence, through a heat exc 

perature sterilization in cans. Aholdi 
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i 


and after this treatment of the juice the cans are filled 


of flat sour organism Bacillus thee noes inutes at that temperature before cooling. 


under sterile conditions at 190°F and held three m 


3. Jams and jellies 


t 
the canni of jams and jellies during the past fourteen years have no 

i heme he a ew oe the United Kingdom, where the chief advances reported are es ae 
ag f jam production units. A machine is now used for the preparation of oranges for marmalade ae . 
Sania ¢ 2 att in a labour reduction of 90 per cent compared to hand peeling. Improved stoning aoe a 
“i oh i ry and plyms are also now available, and compressed air systems are used for moving fru pul pg 
feitece section of the factory to another. Vacuum boiling pans are little used in the United Kingdom, bu 
aeeeey ta boiling pans are installed which finish 4 boil of 100-150 1b. of jam in 5-6 minutes. 


a 


V. QUALITY CONTROL AND STANDARDS 


tifving to note that considerable efforts are being made to improve the quality of canned 
fruits. al “ie ede bu are well known, but other countries, particularly those with a developing ae 
trade, have made regulations requiring that all canned fruit and vegetables for export are examined er ee 
ty by government inspectors; in some cases these inspectors are stationed permanently in the canneries. a 
regulations sponsored by the South African Bureau of Standards are a good example of a modern scheme for quali- 
ty control, and others are in force in Canada and Australia. In the United Kingdom a voluntary scheme for 
quality control under the National Mark was opereted until 1939, when it was withdrawn on the outbreak of 
war, Regulations governing minimum filled weights and syrup densities were introduced during the war and 
are still in force, but there are no official standards of quality although there is a voluntary inspection 
scheme under which all canners submit cans to the Campden Research Station for, examination and classifica- 
tion into grades according to quality. 


VI. RESEARCH 


A survey of this sort would not be complete without some reference to the scientific and technical 
research institutes which are now established in most countries where fruit canning is en important activity. 
The work of the long established research stations in the United States, England and France is well known, 
but special mention must be made of the developments which have taken place in Australia in the laboratories 
of the Division of Food Preservation and Transport of the Commonwealth Scientific and Incustrial Research 
Organization, end in the Horticultural Research Stations associated with the State Departments of Agriculture. 
In South Africa the testing of new varieties has been actively undertaken at the Western Province Research 
Station at Stellenbosch. In Israel scientific and technical research is in progress at the Central Research 
Laboratory, of the Citrus Concentrates Producers Association, while one of the most recent additions to the 
list of research laboratories is the Swedish Research Institute for Food’ Preservation, which is located at 
Gothenburg. The activities of all'these bodies, working in the interest of canners, constitute a hopeful 
sign for the prosperity of the fruit canning industry throughout the world. 


Vil. CONCLUSIONS 


To sum up - it may be stated that the changes which have taken place during the past fourteen years 
have been mainly in the direction of increased mechanization, the greater use of stainless steel in plant 
and equipment, and a considerable rise in the rate of throughout on the canning lines. The rapid develop- 
ment of frozen concentrated citrus juices in cans must be mentioned, and also one striking modification in 
the fruit canning operations - namely, the use of vacuum syruping and steam flow closure. In some countries 
many of the canneries have coupled quick freezing with canning, and have thus forestalled any tendency for 
these two forms of fruit preservation to develop in opposition. Given reasonable supplies of raw materials 


and normal progress in the technical field it looks as if the fruit canning industry can confidently expect 
still greater developments in the years that lie ahead. 
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GENERAL CONSIDERATIONS 


} Until 1939,apart from the fish canning industry which had reached a fair size, only a few factories 
were equipped for general canning and frequently this was only a secondary activity for them. 


Since then the production of the Algerian Canning Industry has been practically quadrupled be ; 

1938 and 1950. This great increase stimulated initially by the war has been able to continue and develop © 
Since 1946 because of its gradual adaptation to the requirements of true industrial activity and because it 
supplies Algeria's need to absorb the surplus of its own production. 


We will consider successively the development of the different branches of the Algerian canning 
‘industry since 1938 i.e. fish canning, fruit and vegetable canning, fruit juice canning, meat canning and 
miscellaneous products. 


I. FISH CANNING 


Between 1938 and 1950 the number of sardine canneries increased from 28 to 48 and that of the brining 
stations from about 80 to 130, but it should be remembered, however, that most of the sardine canneries are 
connected with a brining station. Originally the sardine canneries were almost all put up by fishermen and 
the methods of production were somewhat primitive. Even in 1950 they still retain sone of the characteristics 
of a family business, and few large firms as yet have factories forthe manufacture of fish products. In many 
cases the businesses are still run by the descendants of the original fishermen. Most of them wish to moder- 
nise their equipment and increase their production but they lack capital to carry this out fully. 


although in 1938 half the factories did not use steam (the fish being fried in pans heated 
by fires aaeaiuarcens Searilived in boiling water) in 1951 the buildings have been enlarged and all the can- 
neries are better equipped. They now cook in steam or have automatic fryers and the drying tunnels and retorts 


are all steam heated. ; : ; ; : 
ble progress made in the manufacture of canned sardines has lead a certain number 
panded ioe kcenmcive sicre fully into modern methods of fish treatment and there is little doubt 


ee eerure a new stage in the modernisation of Algerian factories will be reached. 


Lf 
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ing factories which was of the order of 
capacity of the Algerian fish cann 

* Say eee 1938 kg over 800,000 cases in 1951. However, outils COM stS SES ae 
Te ease 1950 shortage of tinplate, never more than about 50 % of this maximum cap y 

and s 


The fish canned on the Algerian coast are sardines, sardinclla, anchovies and tunny, and to a much 


smaller extent shrimps. 


|. Sardines (Clupea pilchardus) and sardinella (Sardinella aurita) 


ia is its primitive nature and 
haracteristics of the fishing industry in Alger 
eee aren veteecn 1938 and 1950. The fishers use mediterranean boats called * tarp 2 ae 
ae ee : oone " Lamparos ". Mostly fishing isgdone at night, the fish being attracted towards 2 te 
Be eaeeal lights which give the boats their name. During certain fevourable periods the fishermen use ¢ 
ee and the fish caught in them are called " Meshed Fish ". 

They never use a bait which appears not to be very effective in Algerian waters. 


had to be given up because of 
i net fishing has been tried out by one canner but has 
the ae cr tue tishermen. In $049/1950 new trials were carried out with a ring net at pgp pte 
laces and these were quite conclusive. They have, however, caused great discontent among the fishermen who 
mre persuaded the government to ban the use of the ring net in Algerian waters. 
be altered and the fish can- 
ot be dabted that sooner or later this position will have to 
nin Pitces in Algeria will then have received a new lease of life, thanks to the large and negnies S00. aa 
of ee quality fish which will be available to it. Only an Ante oan hr Lo ne eee pe 
s of a size somewhere between the “Lamparos and a standar 
Saosin Tishing and hence of the canning industry. From 350 ships in 1958 the Algerian fishing fleet in- 
creased to 600 ships in 1950. oe 
938 and increase o an | 
The quantity of fish handled for canning was of the order of 9,000 tons in l : 
average of 20,000 tans for 1949 and 1950. Sardines represent about 80% of the fish but this varies according 
to the region and from one year to another. 


2. Anchovies (Engraulis encrassicholus) 


Landings of anchovies in 1950 have been slightly more than those of 1938. 1,750 tons have been 
salted in 1950 about half of which has been exported in wooden barrels, (called "Bordelaises" and "Sici- — 
liennes"). 


3. Tunny (Thunnus thynnus) and bonito (Euthynnus pelamis) 


The quantity of tunny and bonito caught off the algerian coast is relatively small and very irregu- 
lar. Apart from two “madragues", which have never been properly used no industrial fishing has been under- 
taken. A new trial of the "madrague"” will be carried out in the 1951 season in the region of Cap de Fer to 
the North East of Philippeville. 


ee ae 


4. Crustaceans 


Numerous trial packs of crustaceans, principally shrimps, have been attempted by various Algerian 
canners but only three have been able to obtain a quality suitable for export, particularly to England, where 
about three to five thousand cases have been sent. 


Fishing for lobsters and shrimps remained about constant between 1938 and 1950 and reached an ave- 


rage figure of about 1,000 tons per year. However, as for the blue fishes the methods of fishing have not 
been modernised. 


ll. FRUIT AND VEGETABLE CANNING 


We have intentionally grouped together these two activities although they are essentially different, 
since most Algerian canners are equipped to handle fruit and vegetables simultaneously. Before 1940 Algeria - 
only produced very irregular and small quantities of fruit pulps. According to requirements these were usu- 
ally imported from the Balearic Islands or the region of Murcia. 


The industry, however, produced about 500 tons of jam the balance necessary for local requirements 
being supplied by the importation of about an equal amount from France. 


The production of tomato concentrates was about 500 tons but the development of this branch was 
hindered by strong foreing competition particularly from Italy. . 


The canning of vegetables was practically non-existent ( about 50 tons per year ). Then came the 
events of 1940 which suddenly deprived Algeria of all commercial supplies from the outside world. Partly | 
isolated from France she only received a small part of the food supplies to which she had been accustomed. | 
She was at the same time deprived of the outlets usually available to the products of her own soil. 


The results of this double effect obliged the Administration to encourage the development in Alge- 
ria of an organised canning industry. In 1941, The Syndicat Professionnel des Conserveurs de Produits Agri- 
coles was established and the first standards were fixed in June 1942 by the Office Algerien d'action Econo-: 


mique et Touristique (OFALAC) to whom was given authority to ensure their observance 
the real Algerian Fruit and Vegetable Canning Industry. Pel asiaingh es het ge dS 


Vill-2 


At the end of hostilities the consequences of wh 
tions were made in the industry gy Sa a q which were felt until about 1948, 


itenvasoneny. dits activities decreasing since they were badly adapted to a normal 


Although in 1938 there were seven canneries in Al 

geria with a maximum of two thousand tons, in 19 
there were 18 canneries with a total capacit of about thirt "tastenn 
has reached about 30 in 1945, z ‘ during thie aee ae 


[They were only precariously established, and their disappearance was only to be expected. 
However, very interesting results were obtained and several well equipped factories survived and 


ecome aware of the possibilities of the local canneries. We shall see the conse uences of thi - 
ring the products and the equipment of the Algerian: industgy. : 5 when couBias 


|. Fruits 


The principal fruits handled are apricots, oranges, cherries, quinces, figs, sweet potatoes, dates 
nd olives. These fruits are made into such things as pulps, pastes, jams and fruit in syrup. We will deal 
in the next chapter with the question of fruit juices which seems to us to deserve separate treatment. 


a) Apricots 


The development of the orchards of which about 5,000 acres were planted with apricot trees makes 
it likely that there will be a marked increase in apricot products in the years to come. 


Three factories have equipment for the production of halves either in water or syrup. The manufac- 
ring processes consists of : 


1) washer, and continuous sorting table; 
2) stoning table; 
3) syruper and exhauster. 


b) Oranges 


Because of the importance of its ever increasing production (270,000 tons in 1950) Algeria has found 
itself able to take a major place in the market for pulps, jams and oranges in syrup. Four canners have mod— 
ern equipment for the production of course of cut marmelade and only the high price of sugar on the Algerian 
rket, even when intended for re-export, has prevented Algeria from taking its proper place. 


c) Figs 


A special variety,the "Kadota" fig, grown in the region of Tenes at the junction of the departments 
of Algiers and -Oran has all the desirable characteristics for the manufacture of jam and figs in Syrup. These 
excellent products have found outlets in England ami the Scandinavian countries which seem likely to increase 
considerably. A great effort to equip itself with the latest plant has been made by a factory specially 


esigned for the packing of these fruits. 


d) Sweet potatoes 


i but whose 
re used for an Algerian speciality product somewhat similar to chestnut puree, 
price is poeetine. It is Paerectable that this too little known product has not yet been able to find, 


in France especially, the outlets which it merits. 


e) Dates 


Since 1938 numerous attempts to can whole dates have been made. 


carried out by packing in an inert gas, or 


which are 
Nc aeei) wooden prea. However, the first commercial trials carried out by an Algerian canner in 


total production in the Sahara of 25,000 tons) which 


lifornia. 


f} Green and black olives 


bled an excellent 
a for the first time at the end of 1950 and have ena 

t to be eee toh algeria looks forward to a considerable development in the years to come. 
= ; Algerian canner has modern equipment for the production of black olives packed 
4 tal iy ier eetiice fost exports of Algerian olives have been raw in brine, in either metal drums 
n metal cans a . 

of ten or twenty kilos or in wooden barrels. 


Large quantit 
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2. Vegetables 


Amongst canned vegetables should be mentioned peas, green beans, carrots, artichokes, celery, and 


above all tomatoes. 


a) Peas 


nly been produced up to now 
; i reminder in this paper since they have o | 
dete apm aerthea shat sie igeria can produce large quantities of good standard quality. The 
Envextreme ly ‘amal?quan™ (24 1/1 cans - 850 ml each) reached in 1949. 


000 cases 
largest production was about 35, 
Since 1946 four factories have been fitted with modern equipment for packing peas and have viners, 


podders and graders. One also has a brine grader. 


b) Green beans and celery 


ion because of the 
en beans and celery should be capable of much greater product 

uality of the Algerian raw material. Up till now only very small amounts have been handled, the ree 
Sitentes not being equipped for large scale production. However, in 1949/1950 a factory near Oran obtained 
some good equipment, notably two snibbers and two automatic graders for the canning of green beans. 


Actually canned gre 


c) Carrots 


Several thousand cases of carrots in brine were packed in 1950 for the English market, but these 
packs only represent a very small part of the 20,000 tons exported as the fresh vegetable. 


d) Artichokes 


Artichokes grow well in Algetian, and their production could be considerably increased. Production 
in Algeria is about 20,000 tons per year almost all exported fresh. Only three canners pack artichoke hearts 
One of them, originating from Lyons, and who packs the same sort of products in France thinks that : * Ti 
artichoke or Brittany is more delicate, but breaks up more on cooking. The Antibes artichoke is almost the 
same but it is very dear. The local artichoke has the advantage of a good average quality and, in season, 
of very cheap price ". 


e) Tomatoes 


The meet Italian competition and to maintain the advantage gained during the war several Algerian 
canners have attempted methodical research to try and acclimatise on Algerian soil various qualities of to= 
matoes. It is thus that after, the San Marzano, the Chatham, and the liarglobe have been grown in Algeria 
Their efforts now seem to have been successful since after several years certain varieties, notably the Chat= 
ham, have proved perfectly satisfactory and are growing excellently in Algeria where the production of plant 
has increased with this acclimatisation. 


This variety whose plants are very bushy gives a good yield of uniform fruit which can stand a larg | 
amount of sunlight. 


The opinion of certain knowledgeable manufacturers the whole tomato is likely to take a greater and 
greater place on the market and even to replace to a certain extent extracts and concentrates. The qualit: 
will be greatly superior and the price roughly the same all things being considered. 


The factories are well equipped and at least two of them compare favourably with the largest fac- 
tories in France. 


lll. FRUIT JUICES 


The juices of the following fruits are packed : 


orange, tangerine, grapefruit, lemon, tomato, muscatel erapes. 
At the moment 80 % of the production is represented by orange juice. 


For some time certain large producers of Algerian citrus fruits have been interested i 
duction but it was only in 1938 whena flash-pasteuriser designed by MM. CHEFTEL and ROZE, and built oy Necaulll 
JOUAN was installed at Boufarik that for the first time orange and grapefruit juice could be made in Alge- 
ria. The war of 1939 to 1945 interrupted these beginnings, but in 1947, still at Boufarik, production of 
juice with a new flash-pasteuriser with a capacity of one thousand litres an hour was begun again. 


In 1945 a factory specialising in the manufacture of juice was put up near Algiers wi rb 

; th 
flash-pesteuriser which had a capacity of one thousand litres per hour. Two Bi onto acne act acen oe 
pal products were jam and pulps also began juice production but on a very much smaller scale. | 


The idea of fruit juice production in Algeria was thus well started anda a 
number 
be interested, however, the manufacturers mentioned above, were not able to obtain Naltnaln ws 
3 


Gee +o ie tn 


their efforts because during this period the fresh fruit 
ceselve. nse’ are Gennotaaa ruit was making very high prices which resulted i 


4 
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‘4 At the end of 1950 several ver . 
og y active businessmen established a new com for 13 
alee et eg to interest a certain number of the fruit growers rears F projesseal 
ration. ry modern equipment, in particular two "Pipkin" extractors from the Food Machinery 


Their facto is 
taylor eit Gmet ic Poteet. comparable with American factories and has a continuous flash - pasteurise 


Pa For its first season this com i 
pany will benefit from the fairly low ne fr 
a very good harvest. Certain large markets have also been eutatitebese om prices ae ome 7 


eH After having manufactured 780,000 litres in 1950/51 the . 
a y propose to double their production in 1 
1952. The rational treatment of by-products will enable more economical production to take place mae ea 


The total Algerian production of citrus fruit juice was approximately 900,000 litres during 


= The production of 300,000 litres of tomato juice is forecast during the summer of 1951. 


9 
>. 


. MEAT AND MISCELLANEOUS PRODUCTS 


R 


~ 
sa 


|. Meats . 


= 


Le At the end of the war the authorities gave an order for the production of an appreciable « 
of canned beef for the army. A factory tendered for this and produced a good quality product, but 
1as specialised in this work since up till then it was only of an intermittent nature. The results 
showed the possibilities of local production and three factories are now equipped for the production 
led beef. On the other hand four new factories are being built for the production of canned pork prod 
wo are in production and two others in course of construction. One of them, situated in the hear C 
pork producing region has very modern equipment which enables it to handle 50 pigs and 250 sheep per da 
4 v 


} These factories are capable of handling, in particular, hams and meat pastes (about 1,000 tons 
annum) « The cattle, produced locally, give a product of a reasonable quality and have the advantage of b 
me ¥ 
va . . 

' 2. Spaghetti in tomato sauce f 
=. Trials were made for manufacturing this product, which is much in demand on the English mar 
lgeria is a large producer of hard wheat and of tomatoes and appears to be particularly suitable for 
t However, no market has been obtained to date although two factories at least are capable of p oduc¢ 
this product. so 


«@ 


V. CONCLUSION = 

F As we said in the beginning the production of canned foodin Algeria has quadrupled between 19 
950. The equipment of the factories has markedly improved but their remains much to be done. <a 
The reasons which have prevented the Algerian canning industry from developing more rapidly ar 


ape t from temporary difficulties, due to local circumstances : 
a) insufficient capital of most of the companies; a 


b) the lack of skilled technicians. b- 


3 
22 

03 

. 


VII-5S 


lau 


ifiete >> 6 Far 


‘t "Se, okt -whe 


IX. TECHNOLOGICAL AND ECONOMIC ADVANCES 
IN THE AUSTRALIAN CANNING INDUSTRY SINCE 1938 


by C. E. NORTON 
Ressarch Department, Southern Can Company Pty, Ltd. (Australie) 
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Australia's canning industry has passed through a stage of technical and economic de- 


Since 1958, r countries during this period. 


s been surpassed by few othe 
a me tive ae in volume of production has varied widely between aifferent classes of nt 
ten oxen the pack of canned fish has increased 18-fold since 1958, while the total pac 
Bethe major ig! Boi ise ce eben almost stationary. The pack of canned meats has increased by ps a P 
hi that of canned vegetables has been multiplied about five peer = These oe jade 
Ge ctine ot pack Picea 4x, do not tell the entire story of the development toward a more integer 
’ 


canning industry. 


Il. STAGES OF DEVELOPMENT 


For th se of orientation, the period within the scope of this report may be divided into three 
or e purpo 


phases : 


IX-| 


the phase of steady growth which prevailed in the Australian canning industry immediately 
1. e pha 


! II; 
a. i tralia into the War, with the immediate re — 
th the entry of Austra : 
ne eel apy ao pee j nits of which were not ordinary items of peace- 

i for canned rations many u : 
Be ccnmunpt ion Ore ntaae ve part of this igodar9s eg pad mr ore Ee peat ate a 
ey ; dad upon to act as 
ee a fs ae eapeepge el treyer nine ey: of the Netherlands, Free French, British and 

y 


the varied, larg 2 s ¢ 
a forces, in addition to those of its own military services; 


tions of the canning industry, this phase 
: hase of adjustment. In some sect y C 
2 pas Beata iping, to the greatest extent possible in peacetime , pep areata et 
es teen bul i the war. In some instances, the “sterling currency” s € 
eee ay of Rae na abroad, now largely closed to the former suppliers 


i mned foods to markets at home a > Le 
eae in Se noy " areas. However, the industry has been very much aware of its own vulnerability 
ocate 


i j hanges in import regulations or in alterations 
j i advantage in these markets by possible c 2 : 2 
to home eee tates io grensnee consequently, it has been realized that paper epeseee S oe ae 
Rese narA only by promoting efficiency in canning factory operation and maintaining 4 gz 2 
an 


. 

‘ 

ty of the canned products. : : 5 ; | 
y. To accomplish the aims noted above, there has been intensified effort along the following lines : | 
( 


a. increased technical service to the canning industry: 
(1) in improvement of raw products used; 
(2) in the improvement of processing methods; 

b. setting up of additional standards of quality; 


ec. installation of improved high-speed canning machinery}; . 
d. improvement of can supply: . 
il. TECHNICAL ASSISTANCE AVAILABLE TO THE CANNING INDUSTRY ’ 


e general program of improvement of the supply of the raw materials to canneries, a 
agencies ae ennteasian (ansttelien Federal Covernment), various state governments, private agricultural 
producer's associations, and food processing companies have made outstanding contributions. Among 1 teal 
are the Commonwealth Scientific and Industrial Research Organization ( C.S.I.R.0., known as the Council for 
Scientific and Industrial Research (C.S.I.R.) until, 19 May 1949 ), the Commonwealth Department of Commerce 
and Agriculture, the State Departments of, Agriculture with their Horticultural Research Stations, the State 
Departments of Fisheries and Game, the canning crops field supervisors, progressive individual growers inte- 
rested in crop improvement, and vegetable seed companies, who have made Australia largely independent of 
overseas supplies. . 


enumerati the various agencies which have contributed to improvement of. processing methods in? 
the Me sicn etae rac atry, the Division of Food Preservation and Transport of the C.S.I.R.0. must be 
placed foremost. Established as a section of the U.S.I.R. in 1932 with Dr. J.R. VICKERY as its Officer-in-— 
charge, its status was raised to that of a Division in 1940 with Dr. VICKERY as Chief, as he remains to this” 
date. As early as 1936, the section ( 1 ) was concerned with cenning problems, particularly in connection 
with fruit utilization. With the outbreak of war in 1939, the C.S.I.R. possessed 4 staff which was close 
enough to the canning industry to be of considerable assistance when the rapid expansion of canning opera" 
tions brought on new problems. 


When large - scale canned ration procurement was begun in Australia by the U.S.A. military services| 
in late 1942, the U.S. Army Procurement Division included a technical group in which was a number of food 
technologists with a wide experience in the U.S. canning industry; in addition to canning technologists, 
this group including specialists in large-scale production of canning crops, in can-making, and in can closing. 


Commenwealth Food Control, awartime agency which coordinated production and allocation of military 
and civilian food supplies as a unit of the Commonwealth Department of Commerce and Agriculture, set up a 
Technological Section, equipped with food examination laboratories and trained canning technologists. Good 
coordination of all of the above-named personnel was accomplished, as well as good cooperation with the resi- 
dent veterinary inspectors of the Department of Commerce and Agriculture, who at all times maintain surveil-— 
lance on canning of foods for export. From these wartime conditions of mutual exchange of technical infor-= 
mation and necessity of improving efficiency of cannery operation, the industry emerged from the war both 
more "technical-minded" and streamlined in factory layout. Unfortunately in 1947, the Technological Section 
of Food Control was disbanded, both aS to staff and laboratories, rather than being retained as a valuable 
service section for the foodinspection activities of the Department of Commerce and Agriculture. Fortunately, 
many steff members of the disbanded section readily found positions in the canning industry, since the can- 
ner's wartime experience in the value of technical assistance led to the setting up of Quality Control pro- 
grams, within the limits of availability of trained canning technologists. : 


In the postwar period, the C.S.I.R.O. Division of Food Preservation has carried on technical service 
work for canners in addition to research on canning problems. In New South Wales, the location of the C.S. 
I.R.O. Food Preservation Central Laboratory, the C.5.1I.R.0. maintains a standing committee for coordination 
of research on fruit and vegetable processing. At the second annual Australian Canning Convention in 1950, 
a more comprehensive advisory committee was sugrested to cater for the canning industry in all Australian 
states; further consideration may be given to this matter at the 1951 convention. 


Several companies supplying canning machinery, cans, etc.,have installed laboratories, one of whose 


functions is to render technical service on canning problems. { 


Since the war, Food Technology courses have been initiated at the N.S.W. University of Technology 


NOTA : Figures between ( ) refer to Bibliography, p. IX-ll. 


IX-2 


. 


ee 


2 ),as well as at the Hawkesbur i 

y Agricultural College, N.S.w. ( 3 ). These courses 
he near future in other states, will furnish the canning industry with needed techn 
or management, production engineering, and quality control staff. 


» Plus those planned for 
ically-trained personnel 


al 
a 


Il. RESEARCH IN THE CANNING OF FRUITS AND FRUIT PRODUCTS 7 


The fruit-growing areas supplying canners have been represented by outstandin ore have 
peen interested in fruit variety improvement, both by local varietal neluatined and oy ine eomae pire 
sing varieties from overseas. In the late 1950's, this early work was supplemented by an intensive prog 
f varietal improvement by the State Departments of Agriculture, centering in their Horticultural Resea 
ptations, particularly inthe States of Victoria ( 4 ) and New South Wales ( 5 ). This work is now beginr 


20 yield promising results toward the aim of eliminating many of the disabilit S 
ee pe e y sa ies of the fruit varieties 


|. Peaches 
. The clingstone varieties of Nepepe represent the greater part of the canned production; howey 
she canning of freestone peaches ( 6 is not being entirely neglected. The clingstone varieties grown i 


3tates of New South Wales, Victoria, and South Australie are represented mainly by the Phillips, Golden Quee 
and Pullar varieties. Among varieties of minor importance are Levis, Palora, Sims and Gaume. — 


The canneries handling the present varieties are handicapped by the concentrated delivery of clin 
2@aches so that, in some cases, 50 percent of the crop is delivered to the canneries in lessthan three weeks 
his situation necessitates holding some of the tonnage in cold storage to prolong the season. Studies ha 
@en conducted in an effort to prolong the period during which the peaches can be held in refrigerated 
age yet be properly ripenea for canning after being removed from cold storage. For example, the G 
Queen variety held at 32°F normally cannot be so stored for longer than 2 1/2 weeks and yet ripen norm r 
Studies have shown that if peaches of this variety are cooled prompty after harvesting ( 7 and held a 
L2°F, the length of storage can be prolonged to approximately 4 1/2 weeks. ~<a 


3 Some of the present varieties of clingstone peaches have retained their popularity with groy 
because of reliability of yield from year to year. However, some varieties do not possess as high canni 
uality as could be desired and have other disabilities such as large or irregular shaped pits to which t 
ligh-speed pitting equipment is not easily adapted. 


The varietal selections which have resulted from the horticultural research work which was start 
m the late 1930's has yielded some promising varieties which possess high canning quality, as well as sm 
its which can be handled easily. The most outstanding of these varieties is the Wight ( 5 ) which has 
Sarentage in the South African Transvaal Yellow Variety. In New South Wales, the greater part of the new 
Dlanting is of this variety. 


2. Apricots 


\ 


ts t acreage for canning is largely of the Australian variety of Trevatt, while the minor 
Mi cites axe arena laehein end Tilton The Trevatt variety appears to be an excellent grower's selection 
in that it is easy to handle and is a dependable bearer. In some regions, however, it has been found — 
hat deficient in flavor. The Moorpark variety is popular from the flavor standpoint but in some wie 
o ripen unevenly. Studies have been carried on to correct this deficiency. It has gen found ( 7 a 
im cases in which the side of the apricot exposed to the sun ripens far in advance of the unexpena s — 
it is possible to harvest the apricots at the time the fruit develops the first sign of yellow, to plane ae 
fruit in a ripening room at 65°F, and to ripen evenly to excellent canning maturity in ir po Ke pe 

Wyields a product of good texture, flavor and juiciness. This practice, however, cannot be followed sa : 


nless the brown rot fungus is well under control. 


= 3. Pears 
Australia is the Williams Bon Chretien, which is synonymous with “> 
Sete ther carte of the world. Research is being carried on in some 


rrowing areas ( 4 ) ( 5 ) to determ 
Win excess waste during prepar 


‘lavor from one growing area to another. 


highly seasonal in operation, it is sometimes necessary to 
i “eeneesereaagel +3 Beers cwceurrioient tine to allow the peach canning to be py petite Cone eae 
Sp pli iee A tel out in an effort to prolong the effective storage life o € Sete 
mevseations | heave a Ase ps ordinarily can be stored for three months at 29-s1°F. It has been foun ee 
eine. The Wiliams. very generated by the natural respiration of the pears in storage is allowe 


s which is 
however, that if the CO, g@ p to 5 percent of the atmosphere, and regulated at that content, the 


u 
9 accumlate in the cold storage room ad of the usual three. 
; Trective storage period can be prolonged to five months inste 
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antity of canned fruits for salad and fruit cocktail was packed, 


diced peaches and 
i 3 its place, a “ two-fruits ™ pack (cubed or 
ee eae aati ret es ee tie toanien 16H fruits" pack since that time. See Table No. I. In 


roduction began on a limited quantity of fruit cocktail. 


Although prior to the war, 4 small qu 


pears) was adopted, an 
the 1950-51 season, however, Pp 


4. Composite Fruits 
f 


TABLE I 
AUSTRALIAN PRODUCTION OF CANNED FRUITS AND FRUIT. PRODUCTS - UNIT : CASES OF 24 No. 2 1/2 CANS | 


Average 
CANNED FRUIT 


Apricots .... 288 , 698 327 , 946 138,631 233,760 272,275 396,801 452,801 646,739 
Peaches .....---| 1,434,608 | 1,544,248 1,292,670 | 1,020,817 | 1,474,100 1,650,322 | 1,208,596 | 1,565,585 
Pears ..-. 709,691 602 ,200 614,566 641,083 817,567 879,920 | 1,008,598 999,759 


Composite 


Fruits ... N. A. 33,520 33,088 29,050 61,471 25,082 37,791 47,972 
Pineapple ..... 277,454 110,798 | 117,237 163,620 214 ,032 425,330 504,489 N. As 
Berry Fruits .. N. A. N. A. N. A. ee N. A. 36,000 50,000 Nivks 


Pie Apple and 
Eiasea Apple ate Ne Ae Newke News Nae Ave N. As 327 ,800 643,000 Ne As 


Jams and 
z Jellies s.«¢ | 1,500,000 ~ 2,672,000 | 2,884,000 | 3,576,000 | 2,396,000 2,300,000 


(a 
Sn ce 


NOTE : "N.A." - Statistics not available. 
References : ( 22) ( 23) ( 26 ) 
(a) 1939 pack only 


5. Tropical Fruits 


The pack of pineapplesin the form of slices, segments and pineapple juice has been increasing ( 
steadily. Canning capacity was increased immediately after the war by the installation of a second large 
plant with the conventional high-speed equipment. The canning of tropical fruit salad was continued throughout 
the war and is now being exported in a small way; this product consists principally of pineapple segments © 
with small proportions of cubed papaya, passion fruit pulp and sometimes: slices of banana. 


Experiments are being carried on also in the canning of papaya in syrup, passion fruit pulp, mango 
proécucts, and blends of passion fruit juice with other fruit juices. Canned bananas in acidified syrup ( 8 ) 
have been put up during the past three years. The packing of this latter product in some cases has included 
the use of calcium chloride for the purpose of firming the fruit. On occasions discoloration has been found 
in canned bananas, apparently associated with improper maturity of the fruit, lack of sufficient sterilizing 
treatment, or excessive headspace in the cans. 


» 


q 
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6. Fruits Juices 


Experimental canning of citrus juices represented one of the first canning research projects with 
which the Division of Food Preservation of the C.S.I.R.0. was concerned. A considerable amount of canned 
citrus juice was put up during the war for the military services, but these products have not gained high 
popularity with the Australian consuming public since the war. One of the factors which may have contri- 
buted to this lack of popularity was the postwar release from military stocks to the retail trade of con- 
siderable quantities of over-age canned citrus juice. 


Early experimental work by the C.S.I.R.O. confirmed the overseas experience that Washington Navel 
oranges, which make up about half of the Australian crop, were unsuitable for canning of orange juice because 
of presence of the bitter principle, limonin. While Valencia oranges normally were satisfactory for juice, — 
instances later were observed ( 6 ) ( 10 ) when Valencia oranges were found to be bitter because of limonin 
content; this defect was found to be correlated with the use of copper-bearing fungicidal sprays. 


The deterioration of canned orange juice stored at ordinary temperature, involving both the diminish- 
ing of ascorbic acid content and the development of "stale" flavors, led to experimental work by the C.S.I. 
R.O. ( 9 ) in checking the role of oxygen in such deterioration. Reducing the initial oxygen content of the. 


juice to a very low level failed to inhibit either loss of ascorbic acid or flavor deterior 
in the non-oxidative destruction of ascorbic acid ( 8 ) have been undertaken. pista AE tas at 
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IV. RESEARCH RELATING TO THE CANNING OF VEGETABLES 


Prior to World War II, the canning of ve i 
getables had made considerable progress 
sate pans USS Repiaeh erences Se arp oe was made in the acreage of veasteniae for canning #6 aan 
I ary services. e a limited advance in volume was mad i 

choice vegetables such as asparagus, the j i ‘was made in -reqetaniia 

t greater increase to supply the services wa de i . 

of which rapid expansion in acreage was lly be considered samen 

possible. Many of these would not ordinarily b 

peacetime items which the public would buy in cans to an ar period a ia 
t extent. In the postwar iod 

of these latter vegetables have returned to their ease! emul 2 the ore hou i 

l 4 

vegetables have gone to the fore. (See Tsble II). of Lesser jmpertene oa 


) TABLE II 

| AUSTRALIAN PRODUCTION OF CANNED VEGETABLES - UNIT : CASES OF 24 No. 21/2 CANS 

) VEGETABLES __1939 1943 1944 1945 1946 1947 1948 1949 
Asparagus ... 51,200 67,700 65,500 60,800 51,900 - 55,400 94,900 

) Beans ....... 55,400| 233,500} 136,400} 280,000] 223,500 - 251,000] 496,300 
Beetroot .... (a) (a) 184,000} 386,000} 260,000 - 18,200 35,500 

| Cabbages niin (a) (a) 316,000 24,000 45,700 ~ (a) (a) 
Carrots ..... (a) (a) 304,500] 926,000] 426,000 = 23,300 56,400 

} Cauliflower . 4,700 6,600 4,800 (a) (a) - (a) (a) 

BEPOAS cccccece 44,300 85,500} 222,500] 400,000} 548,000 - 540,000} 262,400 
Silver ne ° (a) (a) 42,700} 178,500 58 ,400 - (a) (a) 
oo a dala 37,600| 216,500] 170,000} 177,000 97,600 - 72,100 93,600 

c 
} Other 
Reestady et _ 47,100]1,104,000} 814,000} 396,000} 810,000 - 122,700] 153,800 


240,300|1,713,500|2, 260,400] 2,€28,300|2,511,100/1,359,000]1,062,700|1, 292,900/1,770,00 


(a) Included in "Other Vegetables” ea 
(>) Synonymous with "Swiss Chara" References: (253) (25) ( 600mm 
(c) Incluées Tomatoes Only, not Tomato Products 
(a) Includes Parsnips, Potatoes, Turnips, Sweet Corn,etc. 


z | 


| 


a 
7 


|. Green Peas 


The canning of peas underwent considerable expansion during the wer, nade possible partially by the 
mereased manufacture of canning equipment in Australia and partially by the help of machinery brought in ~ 
nder the Lease - Lend arrangement. All of the factories now canning peas are equipped with the high - speed 
harvesting, vining and canning equipment which is more or less standard throughout the world. > 


In varietal selections, the trend since the war has been to adopt pea varieties ( é ) which have 
been found to do well particularly in Australia. Since no quality graders employing the brine flotation — 
system are in use in the Australian pea canneries, considerable work has been carried to facilitate the 
Mharvesting of peas near the optimum canning maturity. Over several years, alarge volume of information has 
been accumulated by the C.S.I.R.0. and the State Departments of Agriculture to establish the relationshi 
which exists in Australie between " Tenderometer " tests for maturity and alcohol-insoluble-solids (A.I.S. 
content of the canned peas. A significant development by the C.S.I.R.0. has been the designing of an instru- 
ment called the " Maturometer " with which a maturity test can be made ( 11 ) to-yield the same information 
s the "Tenderometer". This instrument, which is compact and portable, is soon to be manufactured in austre- ’ 


hia for the use of canners and freezers of green peas. 


2. Asparagus 


in the production of asparagus for canning has been the adoption of the 
A significant ale arpa ; Although the culturally -bleached canned asparagus made up the 


ne Washington variety. 
ee eo 1047, ie wa Gr cannery has been packing entirely the all-green style of pack since thet 


Vidate, and this product appears to be find 


3. Green Beans 


Green beans have never made up a significant proportion of the Australian canned vegetable pack, 
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iled with 
he pack statistics are generally comp 
and it is difficult to obtain accurate statistics, pry gags re ta toot tart er Tera pits midi 


be i 

ks. Since the war, this vege ners of the Blue Lake type of climbing 
those of the dry bean pay l as the adoption by some can ie } 
warsgrtes. of BER ces VUEN eereas bade is one of the more favored styles of canning in Australia 
or pole beans. 


A. Sweet Corn 


t of the U.S. Army. Since 
{jnitiated during World War II at the reques 
ti es eee orohore wane ntin: made up of the Golden Cross Bantam hybrid type, has been increased 
that me 


k but tests have been made 

j cream - style corn made up the entire pac P 

soso Sister hey en pai abe pack, and there are jndications that’ the consuming public may find 
recen 


this more popular. 


5. Beets 


idified by the additim 
re asked to adopt the canned beet pack which was ac : 

i Bani Macaeios a epee which would be more palatable in use for military rations. ae 
teas iecatice of acidifying served to bring the pH to below 4.5, the same sterilizing pruceea ee ane 
s oor the non-acidified pack. Since the war this practice of endl tioation Dae ens wis aie ly 

k. The practice of acidification has shortene e she 
BO Gctiares may be aS if the product remains unconsumed much beyond two years after packing. 


6. Sauerkraut 


represented another canned vegetable which was initiated by the U.S. military forces in 
ig Limited Ruantitsos of this product have been canned in the postwar period, and orig ie pal 
creasing, possibly because of the numbers of mid-European peoples among those who have migrate o Aus te q 
since the war. Some difficulties have been encountered in the fermentation of sauerkraut for the perrasti a e : ; 
much of the supply of cabbage for this purpose is available during the warmer seasons, and therefore s 
more difficult to regulate the temperature of fermentation. 


7. Tomatoes and tomato products 


While the canning of whole tomatoes gained considerably during the war, the pack has slipped back 
to a minor place (Table II, p-5) in the postwar statistics. It is far out-weighea by the canning of tomato 
juice, tomato soup, and tomato paste, in addition to the packing of tomato pulp for manufacturing purposes 
during the off-season. (Principally in 4-Imperial-gallon square cans). . 


Tomato juice became important during the war in the supply of military rations, and it first ap- 
peared tobe taking on well in the postwar civilian market. However, the pack seems to be losing ground; the | 
volume dropped from 474,000 cases (basis of 48 - 301 x 411 cans) in 1948 to 159,000 cases in 1949. 


The outstanding utilization of tomatoes is in the canning of soups. The 1948 Australian pack of 
canned soups was equivalent to 565,000 cases ( basis 48 - 301x411 cans ) of which 92 percent was of tomato 
soup; in the following year of 1949, this pack was nearly doubled to 1,120,000 cases of soup, of which 82 
percent was tomato soup. 


The small amount of tomato paste which formarly was canned fran small, batch-operated vacuum concen= 
trators was augmented in 1949 by the importation of one Buflovac continuous concentrator; the output is being © 
packed into No. 10 cans for export and 4-gallon square cans for domestic use. 2 


Tomato pulp used for manufacturing purposes during the off- season is largely concentrated in open 
kettles and is packed into 4-gallon square cans. Efforts are being made inthe Industry to agree on a stand- | 
ards specific gravity for tomato pulp to provide a common basis for purchasing. . 


Extensive varietal selection work is being carried cn by the State Departments of Agriculture, as 
well as by the canning crops supervisors of the principal canning companies. While a number of varieties 
of American origin have shown up well, the industry is finding the good quality domestic varieties of Tatura 
Dwarf Globe and Tatinter to be dependable under Australian growing conditions. 


V. CANNING OF MEAT PRODUCTS 
4 


The canning of meats has undergone a large expansion of volume as well as a market increase in new 
styles of pack. Prior to the war the meat canned was mainly corned beef and corned mutton, various styles 
of canned tongue, sausages, and a few styles of formulated packs. During the war a number of new types of 
meat packs was undertaken to fulfill requirements of the armed services of the several Allied countries — 


operating in the Pacific Area. As a result of this diversification, new meat products were available to the 
Australian consuming public after the war. ; 


, 


These included packs of meat and vegetables, luncheon meat, Vienna sausage, as well as canned “tT 
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and canned bacon. The canni 
Ste yolune (See: Table mare of rabbit meat has increased to a point where it is second only to canned — 


TABLE III 
AUSTRALIAN PRODUCTION OF CANNED MEATS - UNIT : '000 LE 
NN 

CANNED MEAT PRODUCT 1939 1945 1948 1949 1250(a) 

71,553 63,005 

2,959 3,938 

Meat and Vegetables ........ 5 4,165 4,889 

Tongues (Beef, Sheep & Pork) ............. 1,135 903 

BAUSARZSS coccccccccsvccccssccesccs 3,590 1,857 

Ham and Bacon ... 7 4,170 3,419 

Rabbits eeenweeeneeeeneeeteeneeeneeee ee eee 9,769 13,415 

Other (including Poultry and Game) ....... 24,939 22,717 


32,161 167,609 122,080 | 114,143 


Subject to revision. References ( 24 ) ( 25) ( 26°55 


; Ham in recent years has been packed both in the large pear-shaped cans and the 401x411 open-top cans 
Immediately after the war some companies attempted to market the canned ham as a sterile product when store 
at ordinary temperatures. However, it was soon learned that heat processes which avoided excessive render 
of the fat necessitated addition of the legend on the label : "Perishable -- Store In A Cool Place". 


VI. CANNING OF MARINE PRODUCTS 


Canning of fish was begun in Australia well before 1900, but exploitation of the fisheries for this 
purpose has lagged. Principal among the reasons for this slow development has been that knowledge was lacking 
Tegarding the location of fishing grounds, of the migrations and other habits of species of commercial in- 
portance, and of suitable methods of taking different varieties under conditions found in Australia waters. — 
The major part of the pack at present is made up (12) of types of fish, such as Australian salmon and 
Mbarracouta, which do not produce canned products of high quality, therefore, both from the standpoint of the 
Jomestic market and of the export market, it is evident already that either the processing methods used to 
can three species must be improved or the industry must search out fish species of higher quality. . 


|. Australian Salmon 


The Australian “salmon” ( Arripis trutta ) has been unfortunately named in that it bears little re- 
semblance to true species of salmon. It occurs along sheltered beaches and is taken by beach seine. It is 
found along the Southern coast from Southwestern Australia, including Tasmanian waters, as far up the East 
coast as Sydney. The usual tough texture of some of the muscles can be improved ( 8 ) ( 12 ) by pre-brining 
until the fish absorbs about 2% its weight of salt. Also some portions of the fish which are brown when canned 
Mnormally may be changed to a reddish-pink color by addition of a small proportion of nitrite to the brine. — 


2. Barracouta ; 


Barracouta (Thyrsites atun), which appears to be identical to South African "Snoek", with Australian 
" salmon ‘omibeeiti up PrGcwetately 80 percent of the Australian pack of canned fish. A light smoking before 
canning has been found ( 12 ) to improve the flavor of barracouta. 


3. Pilchards and anchovies 


Western Australia and 

dinops neophilchardus ) have been taken in the waters of both 
Victoria ee ee seranine cep in both of these states have produced good quality products. Further 
deve lopment will require installation of suitable canning equipment as well as a more highly organized pro- 


a = ae in th th h they appear to be in abundant 
stralis ) are best known in e sou where a 
supply ciineeete Segoe the catch, which now approximates 100,000 lbs annually, could be increased greatly, 
should there be more demand for processing. 
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4. Tuna and Allied Species 


of Australia by the C.S.I.R.0. Division of Fisheries was 


An aerial survey of the egal eed abe howed the presence of tuna in schools of signi- 


. wever, these surveys S 
ee, size eee ren? tin She dort period, there was little commercial fishing for tuna until 1949 when 
ficant size an . 


d tons of 

i 4 ) in New South Wales waters yielded several hundre 
ee rary in epee be ae AaB "tuna clipper" demonstrated in he pd Soikitan, 3 ee 
Be tote coula — Ga algo to take these fish. Surveys have shown ek ) that al oe Hirsi oom 
pole-fishing ae Kat suwonis pelamis ) and Southern Blue fin (Thunnus maccoyii) avert tee sis ent joe 
Be etjos. cube putes which have been identified, but which may not be of econom : mai? a ee pa 
quantities. Pecos macropterus), Northern Bluefin (Kishinoella tonggol), paket vie (Greene : 
te chynmns alletteratus) , Bonito (Sarda australis), and Oriental Bonito (Sar 


jon, both in the home and export markets. This 
nned in Australia has had a good recept ; 
eters et is one of the brightest factors in the future of Australian fish canning 


5. Other Fish 


here it is important in the fresh 
1 (Scomberomorus) occurs off the Queensland coast, w t 
market ( eceeed paar a where successful canning trials point the way toward greater utilization 
5 

of this fishery resource. 

i Li rs, in some cases ~ 

tebait rincipally Lovettia sealii ) has been canned for many years, 

b ete cne nainiand ta ritesh fish. Experiments have shovm, however, that the product of a 
aeiiey ( 12 ) is obtained by eliminating freezing and canning the fish on the same day they are caught. 


6. Shellfish 


There has been limited canning of scallops in Tasmania where the fishery is dependent on the Comm 
mercial scallop (Notovola meridionalis). . 


fe) sters (Saxostrea commercialis), propagated along the Eastern coast of Australia find a good 
market, Bois eroer be bottled in brine; from a cost standpoint it has not been practical to can them. 
However, some native rock oysters from the Queensland Barrier Reef have been used in canning oyster SOUP + 
Since 1947 efforts have been made to introduce the Pacific-oyster ( Ostrea gigas ) into the waters of both” 
Western Australia and Tasmania; this appears to have been successful only in Tasmania. If this species becomes © 
acclimatized, it may form the basis of a new canning activity. 


TABLE IV 
AUSTRALIAN PRODUCTION OF CANNED FISH (a) - UNIT: POUNDS EDIBLE WEIGHT 


1950 (b) 


603,302 1,038,771 1,683,612 3,717,248 12,228,117 10,886 , 254 6,961,000 


(a) Excludes shell-fish and fish paste (Includes fish loaf.) 
(bo) Subject to revision. 
References : ( 12 ) (28 


7. Crustacea 
a) Crayfish 


Important fisheries for the large marine crayfish are exploited in all of the Southern States of 
Australia : for Jasus verreauxi in New South Wales; for Jasus lalandii in Victoria, Tasmania and South Aus- 
tralia; and for Panulirus longipes in Western Australia. The catch in New South Wales and Victoria is used 
to supply the fresh market in those areas. In the three other states in which crayfish are plentiful, a 
considerable amount is available for processing. Although some canning as " rock lobster " is carried on in 
South Australia and Western Australia, the newly-established U.S.A. market for frozen crayfish is absorbing 
most of this surplus over- and-above fresh market requirements. Occasional difficulty with darkening of 
processed crayfish ( 8 ) ( 13.) has been correlated with high blood copper, and processing methods have been 
altered to correct for the highest copper values yet encountered. 


b) Prawns 


The prawn fishery of Australia is second in size to that of the U.S.A., although much smaller in 
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extent. Coast OF Net ore eZee absorbed the catch, but with the recent discovery of new prawning grounds 
ew Sou aies, interest in canning of prawns has been revived. - 2se 
onducted by the C.S.I.R.0. Divisio . : Investigations along these 


n of Food Preservation.» The main species ( 12 ) are the 

) in southern Queensland, the Queensland, the King prawn (Penaeus plebe jus) 

S macleayi) in New South Wales, and Penaeus monacero is of 
=f£naeus monaceros 


and the School prawn (Penaeopsi 
s related of 
hery of Western Australia. : to prawns of 


Indian waters, in the small fis 
“vy 
Vil. CANNING OF DAIRY PRODUCTS 


~ 
a ® 


Since 1939, statistics indicate that the overall production of all rocessed @ r naan 
tripled; however, clear-cut production figures which would sh 4 airy products has almost 


ow the increase in the res iry 
products are not readily available. Per ae ‘7 


1. Condensed Milk Products 


The 1948 production of " condensed milk ", sweetened and unsweetened, was 45,595 tons. Since 
time, three large overseas Gairy products canners have installed milk canneries, or are in the proces 
‘doing so, both to take advantage of the comparatively low cost of raw milk in Australia and to be abl 


supply the Far East market from a nearby " soft currency " area. The "condensed" milk, both sweetened 
unsweetened, is packed in open-top cans. 


2. Butter ; 


During the war, "Tropical Butter Spread", a high melting-point, dehydrated butter spread was vacuum 
sealed in cans for the U.S.A. and Australian military forces in the Pacific Area. Since the war, a sim 


canned butter has been exported to some extent. There is also a@ considerable export trade in rerular bu 
(14 ) packed in 1-1b. cans. 


’ 3. Processed Cheese 


Cheddar Cheese is distributed on the domestic market mainly as packaged foil- wrapped processet 
Cheese. Large quantities were canned as military rations during the war, ani this pack in 1-]b. cans has been 
continued as an important export item. 


Vill. C. S. 1. R. O. OTHER RESEARCH RELATING TO CANNING 


1. Microbiology 


i i i timulated by two 
Investigation into the occurence of Cl. botulinum in Australian soils ( 15 ) was s wo 
outbreaks of Hetil i a in Australian canned vegetables in 1942. Although Cl. botulinum Type B had been impli- 
cated previously in several outbreaks of livestock poisoning, Type A had not been found. However, by cokes 
lection of samples of virgin soil from wide-spread sections of the State of Victoria, a few strains of Cl. 
Dotulinum Type A were isolated from the soils of one general area. In parsed no pies Tater Sa eeaee 
in certain vegetables packe n a 
strains, it wes noticed ( 16 ) that Cl. botulinum grew sadee, Chet hee 
in plain (unlacquered) cans. It was conclude er ; 
Re fen ncccoleca by the orod h lain cans was providing a bacteriostatic effect on 
concentration of tin dissolved by the product from the pla atl?) chet che 
. i iety of canned vegetables, showe a 
the organisms. Further work, including a wider var t : oii tee conse 
1 i tic action varied widely among the feren £ Pe. 
tration of tin necessary to produce the bacteriosta : tavles; i:e., the higher thers 
tion with protein content of the respective verfeta s LeOe, 
ies Seeee ease rosnoentration of dissolved tin required to produce the bacteriostatic action. » 


in the liquor of canned vegetables which 

ducted ( 8 ) on the nature of substances ; 4 

Ets oncteotive eftect against the Lb ip ehaheeney by peat oe ee reat chant titan eek 
xer e prote P 
Oe Perio ue ocised substances, pean anions and cations, which tended to have an additive 
effect. 
j i by sub-lethal heating indicated 

4 i ting the germination of bacterial spores 
, tee eifea certain substances etieh inhibited spore germination. rete mt fm 
; en pelea albumin or activated charcoal led to the belief that the aie pts eee ae 
pea cae + feat additives; the nature of the inhibitors was believed to be unsaturate y * 
rec. oratiar to that known to occur in the presence of linoleic acid. 


. 


2. Chemical Studies 


4th deaeration studies in the canning of orange juice, a simple, rapid, and accurate 


In connection w ( 18 ) for the determination of dissolved oxygen. 


polarographic technique was developed 


- 
q 
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Cll 


of determinations of dissolved tin and iron in 


quired a large number ) and the adoption of 


A research program which r® ytical methods in use (.19)° G20 


canned foods led to a critical evaluation of the anal 
helpful modifications. 


3. Evaluation of Thermal Processes 


asis of the usual means of evaluating ther- 


tical b 
A study was made nee ok peters Se ent rs which appear to be possible in 


mal processes for canned foods, with a view to correcting for certain erro 
the methods used at the present time. 


IX. STANDARDS OF QUALITY FOR AUSTRALIAN CANNED FOODS 


|. For Export 


must conform to Export Regulations admin- 
To qualify for export, the foods must 
s Regulations regarding clean- 


All canned foods, to qualify for export from Australia, 
istered by the Commonwealth Department of Commerce and Agriculture. 
be canned in an establishment approved by the Department as conforming to it 
liness, proper equipment, and personnel skilled in the processes involved. An inspector of the Department ~ 


makes frequent checks on the packing operations and passes for export only that portion of the pack which 
conforms to the Export Quality grades. The Commonwealth inspection service does not concern itself with 
canned foods packed for consumption within Australia. 

i 


2. For Domestic Consumption 


While the only regulations which apply to canned foods consumed in Australia are those contained j 
the Food Regulations of the State in which they are offered for sale, tms far there have been very few spe- 
cifie rules which apply to canned food quality; more usually those sections which apply to canned foods men- 
tion quality only in general terms, such as specifying that vegetables used for canning shall be "succulent". 
The increase in canning for domestic consumption in the postwar years, however, has led to agitation for more 
safe-guards for the consumer, particularly in regard to fill-of container; action along these lines in re-— 
vising the Food Regulations of the respective states no doubt will in¢lude some form of minimum limits of 


quality. 


X. MACHINERY DEVELOPMENTS IN THE CANNING INDUSTRY : 
1. Crop Production 


For Australia to expand her acreage of canning crops so extensively during the war, it was necessary 
to mechanize highly the canning crops production. Many tractors were imported, but much equipment was pro- 
duced by local machinery manufacturers. Since the war, the growth of secondary industry has resulted in. 
almost as serious a labor shortage as in wartime; consequently, the tendency toward mechanization of field 
crop operations hat not diminished. 


7 


2. Canning Operations 7 
As in the field production side, competition for the limited supply of labor has made nece : 
extensive adoption of mechanical aids to processing. The automatic i were in use satoraniis me 
while the high- speed clingstone peach splitters and pitters were installed immediately after the war; both 
of these machines are imported. However, long before the war, several canning equipment manufacturers were 
supplying to the Industry such equipment as fillers, syrupers, exhaust boxes, continuous rotary cookers, 
blanchers and graders. During the past two years, some of the principal seasonal fruit canneries have ins— 
talled processing equipment of advanced design which promises to set the pace for the industry. These fruit 
canning lines include pre- vacuumizing syrupers, followed by steani-vacuum, high- speed closing machines and 
continuous retary pressure cookers and coolers. Although most of the original installations were imported 
all of these types of units are now being manufactured in Australia. ‘ 


3. Can Closing Machines 


The Troyer-Fox 9 D.S.-type of closing machine has been the "“work-horse" - - 
tralian canning industry; in addition'to machines of this type imported from the Giteiiteon eel ee 
Australian manufacturers have produced similar machines. In the early years of the war the first 4-head 
closing machine to be made in Australia was put into operation, and in addition, a few American 4- head ma- 
chines were imported under the Lease - Lend agreement. The high rate of production of the special militar 
meat ration packs led to the introduction of high-speed vacuum closing machines to augment the hand pret 
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acuum closing machined used in some plants, and, in oth ~ 
RC : er cases, to replace the "clinch m - 
| ee — to a large extent. For the’ new fast trait eanntne lines, siz-head s:ean-yaeuan anil 
: now being made in Australia, in addition to those which have been imported for that purpose. 


il. IMPROVEMENT OF CAN SUPPLY 


During the early days of the Australian canning i 

g@ industry, a high proportion of cans : 
he canning companies who used them. One of the reasons for this was that there Cae few alteriae cae soul } 
cans of dependable quality. Another reason was the serious problem of transportation of made-up cans to 
Se stained le ahpealloepetd locations, particularly of the meat canning factories along virtually 
7, e eensland coast. Since the war, some of the canners, accessible t - By, 
ave terminated their own can manufacturing activities. ; °C teeta 


With this increased centralization of can manufacturing, it has alread aa 

y been possible to take steps 
Oward greater standardization of can sizes articularly in eliminati some c er 
mly by individual canners. Td f ng some can diameters wile 


Since the war, one can manufacturing company and two can machinery firms have commenced the build ng 
f can body -makers capable of speeds of approximately. 325 cans per minute. With the replacement of slow, 
bsolete can-making equipment, the quality of open-top cans for processed foods will be improved considerably 


Until early 1951, electrolytic tin plate had not been used commercially in Australia for the ma 

acture of open-top cans for processed foods. However, during each of the three prior canning seasons, 
erimental packs of various fruits and vegetables were made by a committee appointed from the canning il 
Ty to act in an advisory capacity to the Commonwealth Tin Plate Board. These experimental packs were 
mder observation at elevated temperatures, at first by industry laboratories, and later by the C.S.I. 
vision of Food Preservation. The results of these observations have indicated that cans made wholly or 
n part of electrolytic tin plate have shown under Australian canning conditions a shelf life equal to 
f£ similar food products included in the studies conducted in the U.S.A. under the substitute contain 
esearch program of the Can Manufacturers Institute. It now appears certain that, by late 1951, electrolyt 
in plate will be in large-scale use by Australian manufacturers of open-top cans. : 


ll. CONCLUSION 


A review of the developments which have taken place in the Australian canning industry since 1938 


as served to reveal not only the remarkable growth which has taken place in the overall volume of produc- 
jion, but also to give some hint as to what may lie ahead for different sections of the Industry. “a 


Statistics when considered alone would be misleading; as in the case of canned peaches, pack sta- 
#;istics will not show the immense amount of workwhich has gone into selection of new varieties which promise, 
vithin the next few years, to reduce the cost both of fruit production and of processing in the canneries, 
md to raise the standard of quality of the canned fruit. Neither do the statistics covering the canni of 
marine products, which indicate an adverse trend recently, show the extensive surveys of fishery populat ons 
hat will lead eventually to more wide-spread drawing upon resources of fish known to be desirable for can-— 


ng purpose. 


ae The Australian canning industry in : 
bosition, technologically, with the support which it can command from the t 
siated with it, the next few years may see even greater progress. 

wy v\ 


general has emerged from this decade aware that it is ina strong | 
echnical service agencies asso- | 


f » 
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I. INTRODUCTION 


We had hoped to present a detailed study rich in statistics and graphs, which would have enable¢ 
Oo express in figures, the progress realised since 1938,in the Belgian Canning Industry, and perhaps to 
bme lessons from the past. , 


It has proved ve difficult to collect all the necessary information and also, many other dut! 
ave taken up ps time. vie have been obliged, therefore, to deal rather summarily with the development 
feleium since 1938. : 


ae 
We hope that those of our readers who would like further information will not hesitate to write to 


tion. The larger 
ries have been re-equipped since the end of the German occupa ey, 
ries which Reetatiy creater part of Belgian Canned Vegetables, have mostly ee ine ee ee 
ques and Deineee of that we consider our industry among the most pepeseny sb world, an age 
itechnical level reached today, at least equal to that of the North American industry. ae 


ve been able to buy freely, all the equipment they needed. They have largely — 


. i and equipment made in America and Great Britain, 2 
used Belgian made equipment based on American anal ede By 4 pe ee | ‘ 


Prar tries have also supplied e : 
ig mille reign techniques, largely from the U.S.A., we are unable 
f 


ted fo ’ 
jto give Re gre bet einel feet akventorasnte. We can only briefly cite the adaptations which have been — 
A ad , 


; 1945. 

rried out since 1938 and particularly since ' 
\ seg bered that the Belgian Vegetable Canners joined together in ra ko set ae 
| It must be remember itute : The National Institute for the improvement o € 

Ultural and Technical Research Institute * ned after close study of similar institutions in other 


NACOL). This institute which was founded peaeters & oc taining amongst other things, a very well equipped 


The Belgian Canners ha 


ou ‘ ing that 
Bentries, has possessed since 1949, 8 Rotets. ble to assist the industry in other fields, including 
i atory pst A wach Siae te eealao; that the manufacture of canning phair in ee ea ee p 
pt raw materials. It must be ne ont has had a good effect on the level of technical developm 
veloped very much since 1945 and s | : 
neries. 
X-| 
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|. Progress since 1938 and chiefly since 1945 


Manufacturing processes have been greatly mechanised and the main canneries now have available comy 


ducts. 
;nuous production lines for many pro 
- EE vining of peas has made great progress and takes place either in the factory or in large vining 


stations in the fields. ; 
Podders have been retained and are kept mostly for peas containing a large number of “extra fins 
and for deliveries coming from areas of small production. aes 5; 
tors fe) or podde 
nveyi is much used either by pumps, flumes or separa 3 
peas as Sverassse cradee peas. Frequently chlorinated water 15s used for fluming and washing. 


ad before the blanchers, but good 

Lf ity Graders" are extensively used and are usually place ; 

results eer xeac ne by grading blanched peas. More use is being made of continuous blanchers for “extra. 
fins" peas as well as for those vegetables which, before the war, were blanched in pans. 


ad but boili brine is added and the peas filled hot. In the 
latter Fane Boe re igh leg ba oars ee or, if they have been cooled, are heated im- 
mediately before going to the filling hopper. 
Automatic high speed fillers and seamers are becoming standard everywhere and there is a tendency 

to an increase in mechanisation and speed of output. 
Hoppers in Plexiglass fed by electricvibrators are being used more and more. 
The conveying of empty and filled cans is being mechanised, particularly in those factories which 
use continuous sterilisers. 
The coding of cans has increased as well as the use of various measures permitting closer control 


of manufacture. 

Continuous sterilisers are much used, one in particular having an output of 300 cans per minute 
Some canners have adopted as well as continuous sterilisers, large horizontal retorts with quick opening doors 
at either end. The crates are carried on lifting trucks and after retorting the crates are emptied automati 
cally and the cans are handled and conveyed mechanically (American Dumpers and Unscramblers). 


The use of pressure cooling has made progress even in factories which use small vertical retorts. 


More than half the production of Belgian canned vegetables is cooled in chlorinated water and in 4 
short time all canners will use this method. The water is chlorinated to break point and a number of canners 
use "in plant" chlorination except for blanching water, brine and boiler feed water. For this letter, th 
recovery of hot chlorinated water is being considered. 


Automatic labelling is generally used and to a lesser degree automatic carton filling. 


Wooden cases have been replaced by cartons and decorated cans by labelled cans. However, some deco 
rated cans are still used by everybody, particularly for tomato puree, and some factories still prefer deco 
rated cans. Other use both decorated and labelled ones. 


Several canners label, carton and put into stock immediately after packing and in fact, losses fra 
blowing are tending to disappear. This is a result of an improvement in the quality of the cans and abov 
all, of the fact that the cans are closed very hot ( above 80°C in many cases ), and that the canners seams 
are now better controlled. It should be noted that the control of seaming of cans has become very stric 
Several can makers and canners carry out regular Bio Tests on large numbers of samples. 


Many warehouses have been improved and mechanised and the handling of cartons on pallets and th 
movement of these by lifting trucks is frequent. 


There is a tendency to use more internally lacquered cans and also to use cans with the ends lac: 
quered externally, so as to improve the appearance of the labelled cans. 


The washing of spinach after the dry removal of sand has been improved, compared with before thi 
war, the number of water washes has been increased and the spinach is subjected to numerous washes in itt 
creasingly clean water. 


The handling of green beans has been mechanised in many factories. Continuous snibbers and graders, 
automatic cutters and graders for cut beans and automatic fillers of many types, are used. 


Carrots and similar vegetables are more and more handled on automatic lines and steam peeling oF 
coritinuous lye peeling, followed by abrasion, is often used. 


New machines for cutting macedoine have been installed and in addition to standard fillers, many 
canneries use for beans, carrots, etc..., cut in pieces of not more than 30 mm,the well known " Hand Pack 
fillers equipped either for automatic or hand filling and with attachments for shakim, pressing and brining: 


2. General progress 


There is a tendency to use first class equipment driven by individual motors and which is easy t 
move about. The use of stainless metals is becoming more and more common and great progress has been maé 
in the cleaning of equipment. The surfaces of many machines are kept under jets of chlorinated water al 
thus are maintained in a clean condition and modern cleaning machines are also frequently used. 


It should also be noted that as well as modernising the equipment, a big effort has bee 
; n m 
improve quality control. Many canneries have laboratories and all can call on INACOL for pT oerdgens 


The control of vegetables as well in the cannery as during growth, has been greatly dev 
eloped. 
matter what equipment he has available, the canner can only produce a good product if his he mths PET: 
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and this is very well understood by the Belgian canners and growers, who work together 


Hil. FRUIT CANNERIES 


Here there has been marked technical progress alt 
Mable canneries. prog although by no means as revolutionary as in the 


The equipment existing in 1938 is still generally used but it has been greatly improved. 


For canned apples, automatic peelers are generally used and contin 
for the manufacture of fruit sauces. . : nous cocks?s = a 
>) 
For cherries a new type of stemmer has been developed but this has not replaced the old models. 
One canner is shortly trying a thermopeeler for plums. Exhausting is becomi ; pet pte 
continuous sterilisers are- becoming more and more common. < ng! Gene ae ed 0 
Water cooling is standard but no canner uses chlorination. 


Glass containers are now of the light weight type with either aluminium or lacquered tinplate c ps. 
They are still cooled in air on trays but cooling by means of a water mist in under consideration. a 


Automatic labelling is general as well as the use of small cartons. There has been a marked im- 
provement in design and presentation. i 


IV. JAM PACKERS 


There has been a tendency more and more to replace the storage of fruit in SOs, by cold sto: 
particularly for strawberries, raspberries, bilberries and also for cherries and apricots. ‘ 
Canned pineapples, peaches and apricots are also imported. 


Some jam makers use vacuum cookers holding batches of 3-500 kilos. It is, however, necessary fi 
of all to remove SO, by boiling in pans. Most pens are still made of copper but there is a tendency to repli 


‘this by a stainless metal. Most factories have installed automatic fillers and use jars which can be c 
automatically by aluminium ceps. The jars are filled hot, sterilised in steam in a machine similar to 
exhaust box, and then generally are cooled by means of a water mist. = 
It should be noticed that since the war there has been a marked increase in technical control and, 
in the principal factories, the laboratory exercises strict supervision over the products, which are of first 


‘class quality. 


V. MEAT CANNERIES 


Belgian meat canneries pack mostly cured products and prepared dishes rather than the more standard 
types of canned meat. However, corned beef is made for the Army and luncheon meat for the Army and for ex- 
port. Because of this it has not been possible greatly, to mechanise production except after filling. Auto— 
matic fillers for pastes, conveyor belts and automatic seamers (60 cans per minute) are now frequently used. 


For the large sizes of can, closure by soldering under vacuum is still employed. - 
There is a tendency towards the use of pressure cooling but the water is not sterilised. 

The fittings of retorts have been improved and more and more automatic controls are used. % 
Exhausting is not practised but sausages are packed with the addition of hot brine and stews etc, 
‘are filled hot. "I 
The installation of vacuum mixers and cutters is being seriously considered, but to the best of our 

‘knowledge no such machines have yet been installed. a 
- Certa 

of codi cans has increased and the use of decorated cans is decreasing . 
dice inpel ell their iat Labelling is generally done automatically for round as well ar for certain 
irregular cans. There is a marked tendency towards the standardisation of can sizes following the work of 
the Cel-P.C. 

i Since canned meats are not usually h 
canneries have put in refrigerators and the 


a t although unchanged in principle the 
has not been greatly modified but a gz ng 
i gecastion et ered, More and more stainless steel is being used or if this is too costly, it is 


‘replaced by aluminium. 
. ‘ oes control has increased and more and more skilled labour, which has been given technical ins- 


; is being used. 
Me processes by incubation is now general, and canned meats for export have been, for the 


last two years, carefully controlled at every stage by the Veterinary Service of theMinistry of Public Health. 
as sade control of production far the home market is still optional but it is extremely likely than 7 
even if it Baas not become obligatory, all packers will ask for it. 4 


eld long in stock, warehouses have not markedly improved. Small 
larger canneries have adequate cold storage capacity from before 
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VI. FISH CANNERIES 


Th ed fish products which are made in Belgium are marinated herrings, herrings in tomato sauce, 
e cann 


kerel and shrimps. 
ted mackerel, sprats, fillets of mac 
= it the progress made since 1938, in mechanisation, has been in rien 20 bast ae 
tively ST Dae axeepeten is the automatic cooker, one of which has been installed, an eu 
ve ° 


likely to increase. 


|. General progress 


i i i f cooling water in increasing. Some- 

ssure cooling in extending and the chlorination o 
times at cotorte with two quick opening doors are used. The crates pirerpeng ee = ee 
trucks acd emptied mechanically after retorting and cooling. One factory has sterilised a pas Plat 
since before the war, but generally retorting in steam is the standard procedure. Only improvements - 


tail have been made. 

Only tinplate cans are used and sterilising under super pressure of air is not used. 

Several systems for cooking fish are in use and since 1945 one factory has installed a hot air cook- 
ing tunnel (Masso System). 

Gans are either decorated or labelled according to the factory or the shape of the can. 

Wood cases have beenreplaced by cartons and for certain acid packs, plastic flexible containers are 
beginning to be used. 

Control of the quality of production has been much improved and the larger canneries now have labo- 
ratories. 


It should be noted that the increasing use of stainless metals has ledto more easily cleaned equip- 
ment and better methods of hygiene. 


Vil. QUICK-FREEZING 


|. Fruits and vegetables 


The quick freezing of fruits and vegetables began in Belgium during the war. After the liberation 
a factory which had been sequestrated, was bought by an important Belgian firm. It was enlarged and improved 
and at the present time has the standard equipment of a fruit and vegetable cannery of medium size and good 
jam making equipment. It also has a quick freezing tunnel of the "Linde" (German) type, (minus 40° to 45°C) 
and refrigerated warehouses. 


The factory which is scientifically controlled, works according to modern techniques and has an 
excellent laboratory and staff. It is, therefore, at the level of the best fruit and vegetable canneries. 


Nothing outstanding can be noted concerning quick freezing. Vegetables of the highest quality are 
frozen in bulk (es pounds), in wax cartons or in cellophane wrapped packets. 


Fruits are packed in wax cartons lined with aluminium foil. 
Some fruits are treated with citric and ascorbic acids. 
Raw materials for the manufacture of jams are frozen in bulk. 


2. Fish 


4A factory for the quick freezing of fish has been recently built in Ostend. 


Since 1949 the following products have been prepared : Cod, Mullet, Haddock, White Salmon, Soles, 
Skate, Shrimps. 


: The fish is cut, skinned and boned and the fillets wrapped in two layers of cellophane, the second 
of which is heat sealed. They are then packed in wax cartons. 


Quick freezing is carried out in a tunnel using cold air at minus 40° to 45°C, the containers being 
placed on trays carried on rails (Niagara Blowers Method). 


This factory is most modern and highly mechanised and is, to the best of our knowledge, the largest 
and most up to date on the Continent. 


It also has an ice making factory using the American Vogt method (tube ice), ama fish meal factory 
where the 50 to 60 per cent of waste from the -quick freezing factory is ground and gradually dried. 


Even though we have not given any figures for the other industries we think it will be interesting 
in this particular case, to give some idea of the importance and size of the factory. 


It can produce daily 200 tons of ice and handle nearly 125 
waste for drying. y tons of fresh fish and 80 tons of fish. 
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Teh 


. INTRODUCTION 


> 


ae 


_ Before giving a short account of the development of the food canning industry in Spain dur 
last twelve years, I must point out that, due to internal and external circumstances, the industry he 
abjected for all this period to very severe control of distribution of raw materials (tin-plate, tin, 
ll and sometimes even fish) which has frequently handicapped its technical progress. , a 


However, a system of commercial freedom is drawing near and, we hope, will have become effective b: 
jhe time this report is published. >, 
= ace 
Raw materials are distributed at present on the basis of consumption in 1935. As regards tin-plate, 


ee 


“o— 


-——_——- 
7 w 
= 


jillocations to the different branches of industry are as follows : a) 
Fruit canning industry ..---seeeeereeeesress +o a«s Laeaeme ; 
of which 62.3 % for the Galicia fish canning industry) 

: Fruit and vegetable canning industry -+-+++++e++- - 25.52% 

is Processed milk industry .---seeeeereeeees oe paiennte 4.1 % 

| Tin printing industry .---eseeeseereresceecercce - 28.8% 

Other industrieS ......--+eee- errr eee on 9.1 % t 

t 

h 

¢ 


> : f Lf Sw 
: Although there is no limit to the possibilities of obtaining supplies of fruit and vegetables, th 
ost important cenning industry in Spain is that concerned with fish and shell-fish. This has always bt 


he case, not only historically (the first factories were probably set up in 1840 and official records dat 


back to 1869 exist), but also from the point of view of exports.(Table I). i 


TABLE I. SPANISH EXPORTS OF PRESERVED FISH 


Sardines Other fish Cured fish 


Metric tons 


| 528.: 84.3 4,312.6 A 
| 1931 20,528.35 15,6 | ; 
| 1932 16,140.9 11,825.9 3,725.8 a 
; 8,200.9 5,027.9 / 
| ate ls Se 7,384.7 1,650.9 
| 1934 20 450. 6193.7 1,510.4 
1935 21,762.5 = 297.2 
| 1936 4,161.2 1,241.0 ge 
| 2,996.3 5,295. | 
| 1942 dota 1,127.1 11,532.8 wi 
pete nore a "909.0 374.0 . 
teas 1,786 ,5 3,562.1 1,546.7 
a0ee a" 98008 1,431.9 596.0 
1946 area 3,033.5 3,832.9 
1947 2,442.9 ’ 
2,500.9 997.9 
1948 peo 2,504.1 1,733.9 
1949 ets 3,091.9 804.1 


3,216.8 


The quantities of tin-plate and 


f CONSUMED 
oil shown in table II are those which TABLE II. RAW MATERIALS 


re officially allocated; they are larger Oil | _ Tin-plate 
een those op See delivered. Year. |. Fresh fish! — 
Of course, only olive oil ree Metric tons 
ed in Spain where excellent refineries 294.6 4.973.3 
aod eoceeey ization plants exist. Canners 1949 77,795.25 5; : 
require oils with a low acid content 107 ,633.8 6,029.4 5.784.2 


(.15 - .25 % of oleic acid; jodine value 
82, approximately). 

The vinegar used in the indus- 
try must be wine vinegar. 

We shall now mention, in summarized form, a few interestin 
industry. 


g aspects of the Spanish food processing 


Il. PRESERVED FISH 


In view of the continual crisis (the actual causes of which are unknown ) affecting sardine fishing, 
the fish processing industry which was basically concerned with sardine canning, transformed its activit 
so as to deal with other species. This evolution brought about a large increase in the number of product 
prepared. The new varieties of preserved fish find a ready sale, especially on the domestic market. 


Many studies have been, and are still being made on the composition of fresh fish ( 1 Es 


The 275 fish preserving factories existing in Spain employ 13 to 14,000 workers. They are dis 
tributed follows : 


Bay of Biscay region ceceeeeeseesecscees eWiaiemtaaticsle eer ryct: 70 
Atlantic or Northeastern region (Galicia) ............ w< 2a0 
Southern Atlantic region ....cececerecencees asenanous ese 30 
Mediterranean region ....... TeTTEL ee Ry ent penance 25 
Canary Islands ...-...secccees ee rk crecice weet eseans - 10 


Factories are being set up in the Spanish possessions in Africa, with Government help. Two of thes 
are floating factories, with the African waters as their field of operations. 


If account is taken of curing, smoking, pickling and other plants, the number of factories amount 
to 1200. 


TABLE III. PRODUCTION - TOTAL AND ITE:IZED 


Miscellaneous 
preparation 


a 


Cured products Products preserved 


abalgan hae 


Pickled products 


ee € 


6 


Year | Total production 


Metric tons 


56 410.6 19,631,1 19,799.6 13,622.7 3,357.2 
61,775.1 27,066.8 21,709.5 10,428.3 


Ill. CANS AND TIN-PLATE ( 2 ) 


A characteristic of the Spanish industry is that almost all canneries, with the exception of thos 


of little import ; 
aa noone ance, have their own workshops for the production of cans; this gives rise to a great variety 


Liquid seam compounds, of domestic manufacture, are beginning to be used by way of trial. 


Domestic tin-plate production is far from sufficient as it onl ; 
It consists entirely of hot tinned plate with an average coating 1.6 1p/bid.. pRS0 ABR obaae Soe 


In 1950, 1635 metric tons of tin ore were processed in Spain, against 1102 in 1949. 
Supplies of imported tin were less, i-e., about 40 tons of ingots in 1950. 


eaY, Lermm 


IV. EQUIPMENT 


The industry has become independant 
ME eceehalae. $e. tcartoh Ge inne Hebe fae” Nigar current equipment is concerned; exports have even been 


, 


NOTA _: Figures between ( ) refer to Bibliography, p. XI - 3. 


a 
Ts Be 
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The following improvements are worthy of mention : electric heatin has entirely s - 
ucer gas in soldering machines; automatic feecing devices for double par with volunetrie 4iseeiniia 
f oil into cams, and appropriate for ant size of cans and especially for erctangular cans, have been de- 
reloped; circular lid soldering machines with automatic feed and discharge, and air-cooling have been manu- 
factured and also automatic beheading and gutting machines for horse mackerel. 


Although the improvements and new machines described above are of great interest; it is above all 


-n handling and cooking the fish that new methods have been applied, which by reason of the sa 
sults are worthy of description. ; : : ‘r ee 


Evisceration and brining troughs 


These are protected by several Spanish and foreign patents taken out by the lasso Bros. Co. In 
hort, without mentioning the details by which they differ from one another, these troughs are of variable 
ength (20 to 50 meters) and are divided into two parts : one for receiving the fish, the other for washing 
md subsequently brining. The advantage of this system is obvious as it allows of a 15 % to 20 % saving in 
-abour, due to the fact that the workers (most of whom are women) carry out the entire process without chang- 
ng place. The viscera fall into a third narrower trough placed immediately below the workwomen's hands, 
nm this the viscera are carried away automatically ina continuous stream of water. The fish is brined auto- 
tically in a brine of variable concentration. As the fish is subjected to fewer handling operations than 
y other methods, its quality is improved. The possibility of recovering and distributing the brine more 
asily and more completely allows of a saving in salt. 


Hot air cooking ovens 


These are also covered by verious patents belonging to the hiassé Company, of Vigo; briefly, they 
vonsist of long tunnels (15 to 20 meters), open at each end, through which a counter-draught of hot air circu- 
ates. The fish is placed on grids, on a cable conveyor; its heating is gradual and it is kept in the oven 
‘or 20 to 40 minutes. The tunnel is fitted towards its middle with a gas evacuation in direct communication 
rnith the outside atmosphere. Photographs of these ovens and channels have been published ( 4 ). The ovens 
tot only permit of effecting a saving in cost, but also of improving the quality of the fish. 


Recently, heating by infra-red rays was applied to these tunnels and to others of the same kind; 
his is a great improvement by reason of the enormous possibilities existing in Spain for the production of 
lectric power. 
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Xl. CANNED MEAT IN DENMARK 


by C. S. LARSEN 


Margarine Compagniet (Denmark) 


- 


After the war Denmark was in the lucky position to have retained her b 
. production capacity although 
senewals were badly needed. It was, however, possible just after the war has finished to eae fF with an 
heed es sheep of opabtape was aware of. First of all it was a question of recapturing markets 
y Danish canned meat and to develop these markets anish 

products of high quality. . - as well as finding Dey == a 
Many fectors added to hasten this development toa much higher degree than might have been a 

jfaybe the most important factor since the war has been - and still is - the sconceisntie  ravoureni ee 
agreements with England. Furthermore Denmark has been missing her old market for offal from the slaug r 
houses during the first years after the war, as Germany was not able to take these products till the be 


on private initiative and partly in connection with already existing co-operative slaughter-houses. Most of 
the privately owned canning factories already in use enlarged their production capacity very considerably 


During the first postwar years the government has tried to encourage the export of Danish canned 
meat as much as possible, partly by maintaining a thorough rationing of meat in the first years after the war 
and-partly by forbidding the sale of canned meat on the home market. 


' A constant difficulty for the Danish meat canning {industry has been the question of procuring the 
necessary tinplate as it very soon proved to be almost impossible on the world market to sell canned meat in 
for instance aluminium cans which at a time was easier aveilable than tinplate. The political crisis - and 
the Korea-war not least - has made the tin situation further difficult, and to-day Denmark is in the situ- 
ation thet rather considerable amounts of cans form Germany have had tobe imported owing to too small allo- 


i cations of tinplate. 


7 In outline one must say, however, 
able to secure a position on the world mar 


that the Danish meat canning industry to a great extent has been 

ket, especially in South America, England, the Mediterranean coun= 
tries, end last but not least in U.S.A. The reason for this is to be found in clever merchantship, initi- 
ative, and a well equipped production apparatus, and 4 staff of employees and workers of a high standard. 


The greatest development in the Danish meat canning industry has taken place in the production of 
canned ham. Before the monetary devaluation in 1949 the greatest part of our export of this article was sold 
to South America and the Mediterranean countries. The devaluation made it possible, however, to export Danish © 
canned hams to U.S.A. in a steadily growing amount. This was also favoured by the fact that Poland no longer © 
# sold hams to U.S.A. Great expenses have been connected with introducing Danish hams into the American mar-— 
‘ket. Furthermore the production of American style-ham involved a change in the production methods and an 
increase in production capacity. First of all the Americans demend a very lean ham with no rind, hardly any — 
fat, and with a very low percentage of shrinkage. They also demand uniformity and high quality. It has been 
necessary to use arterial curing jon with a somewhat changed method of curing. ; 
‘times of cooking and the cooking temperatures forthe packed can differ also very much from what usually was — 
used in the Danish factories. During the last years more than 5 complete ham canning factories have been 
? built which all to them are equipped with the most modern apparatus, such as arterial curing, saltinjection 
‘percentege scale of American origin, ham press of Danish manufacture which presses the ham into the pe a 
‘special seaming machine of German construction, dip soldering table and evacuating soldering ae pes 
well es cooking ageregates- On the most modern factories a special type of prey retort with a spec 
air pocket regulation and usable for a pressure of up to 4 ato. is used for the cooking. 

: institution has been founded which 


t within the industry itself a controlling 
ens wade for ex t from the factories - canned hams included - and which has the authority 


i ds made for expor 

icnienn.a Shipiient intended for export. This institute has added very much to raise the standard and, no 
} doubt, this important factor is partly responsible for the rapid and immense growth of the export of canned 
} meat. Of other important export goods canned picnic hams may be mentioned. These hams are packed in "pear 


} shaped" cans just as the hams. 


2 
4 


lace - for in- 

s after the war 4 considerable export of pork in broth took p 
st t rapa ea Bie Goonct has now been replaced by luncheon - meat, which is of less calorific value. 
ne canned: s liver paste, Vienna-sausares, tongues, jellied veal, and some kinds of can- 
jderable export of Dauerwurst has taken place, 


S&F a meat product 
Of further canne ;oned. Furthermore a cons 
can be mentione rabid quantities of Salamy-sausages, and other countries sausages 


‘ r the mechanical development in the Danish meat canning factories has 

In noe Aids Peat getting the most adequate machines both with regard to the protean as 
MU ths nyeiene ovens yei1, therefore, in most places find stainless steel used for tables, trolleys, cookers, 

. . ’ a 
_— XIl-| 


high decree imported Swedish meat treatment machineS sug 
sey ee ine bent: jg The aifferent types of mixing eet an 
sausage fillers (air- or hydraulic pressure} are usually of Danish manufacture emp ion the Pate a 
used for the salami production. The sausage filler is used very often as a can ao pe sors te the 
filled cans are weighed and transported to the seaming machines on conveyor belts made of erate be stee 
installed in the tables. During the first years after the war a great number of pe rane 3 gla ng ma 
chines were imported from Belgium, but now these are being replaced by German machines. Dur ape e rs fer 
years there has been a tendency towards using vacuum seaming machines, but apart from a new mac rece Swis 
construction it seems like the European manufacturers of this type of machine have not yet found e right 
solution suitable for the capacity of the Western European factories. The cavacity of the American vacuu 
seaming machine is usually much too high for the European factories, but the development will undoubtedly ge 
this way as the exhausting process never has been able to eein ground in the meat canning industry. Latel]i 
vacuum mixers have been taken into use here as in U.S.A. Their greatest importance is no doubt at the Pro. 
duction of Vienna-sausages and minced goods such as luncheon- meat, where inevitably an essential amount 01 
air is whipped into the meat during the chopping and even a vacuum seaming machine has difficulty in renovin 
this air. For the sterilisation a cooking apparatus of the pressure cooling retort type is used in mos 
cases. No Danish factory has so great a cavacity that the purchase of a continuous retort at the presen 
technical state is justified. For cleansing of the sterilized cans can washing machines of various construeé 
tions are used and in some cases they are provided with a drying zone so that the cans can be transporte 
directly to the labelling machine. 


At last it can be mentioned that a very considerable work has been done to raise the hygienic stand 
ard in the meat canning industry by the Ministry of Agriculture in connection with the industry itself. Al 
greater slaughter-houses and canning factories have a permanent veterinarian who is appointed by the Ministr 
of Agriculture but is paid by the factories, and he is responsible to the authorities for the hygienic stat 
of the industry being so high that products from the factory can be exported without any risk provided the 
the quality claims are complied with. The Danish co-operative slaughter-houses have during the war seen tk 
necessity of having a suitable experimental.station where experiments on a large working scale can be mad 
for the benefit of the slaughter - houses all over the country and at present a big experimental slaughte 
house in Esbjerg is being built. In connection with this slaughter-house both cold-stores and freezing pla! 
as well as a canning factory is built. Besides this a research laboratory has been established in Copenhage 
under the direction of a professor in biochemical chemistry. This laboratory shall attend to the demand 
laboratory research work of the canning industry. On the whole the development has been characterized by 
growing understanding of the necessity of employing technically and scientifically educated employees. 
Danish meat canning industry has undergone en immense development which in many cases has resulted in a tel 
fold bigger export capacity and the Danish canning industry is of the general opinion that the gained nos! 
tion can be hold and even be further developed. 


and containers. The greater factor 
as self- feeding meat grinders and cia ain 
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|. PRODUCTS AND TECHNICS 


is survrised to be told that practically all technological ad 
ete ith efforts to produce preserved food having better quality 
The period since the outbreak of World 
nto commercial use of new processes which 


No one who is versed in oh apres lpi 
ances in the canning industry are associa e 
: Shane that which has been produced by conventional canning andere: oat 
War II hes been an especially fruitful period in the introduction 
accomplish this purpose. 
i tation 
For classification, to assist in making a logical presenta as 
processes into three categories or types, described briefly as follows : 


1. High temperature short time sterilizing processes; 

2. Sterilizing processes employing temperature and time 
a modified technic during processing. . 

3. Preservation processes employing modified technic in preparation of a food product for proces- 
sing, followed by use of conventional procedure in processing. 


three types, which already are in commercial use, a few pre- 
e best of our knowledge, have not yet reached the 


we shall divide the preservation 


in the intermediate range and émploying 


In addition to processes of the above tk 
servation processes will be briefly described which, to th 
stage of coymercial readiness. 


|. High-temperature short-time sterilizing processes 


a) HCF process 


This process was named by putting together the initial letters of the three words, “heat-cool-fill", 
which describe the procedure followed in the process. BALL ( 7 ) describes this process by stating that it 
* provides for the operations of sterilizing empty containers, sterilizing and cooling covers for the con- 
tainers, sterilizing a food material in bulk, putting the sterilized food into the sterilized containers, 
and applying the sterilized covers to seal the containers. All operations in handling the sterilized objects 
until after the containers are sealed are performed under aseptic conditions, which are maintained in closed 
chambers by the presence of steam under a pressure greater than that of the outside atmosphere ". 


In practice, uterilization has been accomplished entirely by heat through indirect use of saturated 
steam in a heat exchanger through which the product flows continuously; thereafter, the product is cooled 
while flowing through a similar heat exchanger in which water is the cooling mediun. If the cooling prior 
to filling is not all that is required for the final product, afinal stage of cooling is cerried out on the 
sealed containers. 


The aseptic conditions in which the containers are filled and sealed are created by maintaining @ 
positive pressure of about 2 - 3 p.s.i.g. »y means of either saturated steam alone cra mixture of saturated) 
steam and sterile gas, which fills a chamber in which the filling and sealing are carried out. Containers 
and covers, previously sterilized with saturated steam, are introduced into the chamber through rotary pocket 
valves, all surfaces of which are kept continuously sterile by protecting them from contact with outside) 
atmosphere. The walls of the filling sealing enclosure have substantial strength to make possible the steri-~ 
lization of the interior of the enclosure with steam under pressure of 20 p.s.i.g. or more prior to operation 
of the equipment. | 


The objective in using this process, of course, is to realize the great improvement in auality of 
canned product which is possible with very short sterilizing process. About 10 years ago the HCF process, 
sponsored by the American Company went into commercial use in processing a chocolate flavored milk beverage 
and the process has been used continuously on that product. The sterilizing process is at a temperature of 
2809 - 290°F (138° - 143,5°C) for a period of about one rinute. A most desirable quality is obtained in a 
product which is rendered unacceptable when sterilized in the conventional manner. The process is cerried 
out under the protection of U.S. Patent 2,029,303 (5). <A special treatment of the cocoa raw material was 
found to be necessary in order to render the cocoa free from viable spore of microorganisms which fortify 
themselves in various constituents of cocoa before the product is formulated. This treatment is covered by 
U.S. Patent 2,396,265 ( 41 ). A description of the equipment used in processing the chocolate flavored éri 
is contained in an article entitled "Sterilization by heat" by JACKSON and BENJAMIN ( 42 ). 


In 1949, additional equipment was installed to double the producing capacity of this operation. © 
Inasmuch as this operation has been commercially successful, a curiosity is naturally aroused in the ete. 


es te 


of those who are interested in this sort of process asto why the use of the HCF process has not expended to 
include other products. With experimental equipment, during the development of this processing procedure, 
denionstrations were made of vastly superior quality in dairy products, pureed vegetables, cream style corn, 
chop suey, end other products when sterilized and canned by the HCF Process as compared to the quality of 
these same products canned and sterilized by conventional methods. ¢ 


A commercial operation, which continued for only a few months, was carried out in 1948 on strained 
vegetables, which were packed in cans of about one pound capacity. This operation was successful mechani-— 
cally except that the heat exchanger used for sterilizing the product s reported not to have given entirely 
satisfactory results and it was said that this difficulty, combined with a certain difficulty encOuntered in 
attempting to establish a market for pureed vegetables ina field other than that of baby foods, caused sus= 
Eris pcadlations: cain ie one eet tne per naire seems to be generally believed that the requirement of 

pecia equipment for ne and sealing the contain 
that has retarded expansion in the use of the HCF TES oone OANOT Re OT A. Se ate 


‘ 


$ 
. 


NOTA : Figures between ( ) refer to Bibliography, p. XIII -19. 
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_ b) Avoset process 


om The process,which we shall designate by th " Zc . 
cream y e name “Avoset",went into us ilized | 
By st hi stems peenay® in about 1942. This process resembles the HCF process ae eae i 4 
land closing cations: ee narsons Bede thet pS atmospheric conditions surcemmatie the rill or 
< . re carried out in an air conditioned Sed 
the atmosphere of which has direct cont ay 1 oned Toon a0 eee 
oes th the outside atmosphere at Pressures y 
through which the containers, after Ther phere at an opening 10 Vis asia om 
; ’ sealing, are discharged on a conveyor int ©. an 
parts of the conveyor may carry some bacteria into the filling and vealinagteen cutsite sao prey 


from this room through the o 
a tie ceo £ pening is maintained, which protects against entrance of contaminated air from 


Sterilization of the-product is accom 

: plished in heating and cooling tanks Pee 
cits sete monies sehr Beats foe age In this systez, the food is hadked by satureted bteeneiana 
2 ‘irecte nto e product. The steam injectors usuall net 
55 and 55 p.s-i.g. within vertical cylindrical chamber product. ie forced: eoieran maaan 
7 s, through which the product is fore : 
he ee are eee ee a tastek A temperature (usually petween 26007 1 LEeaan 
ad F. ; 1 ng for a sufficient length of time to compl - 
zation of the product. When sterilization is com mete ab ee 
re pleted, the product is forced by pressure i or 
here the product is condensed to the desired pro : yc etiperetuive tonne 
: portions and is cooled to the proper t : - 
zenization. After being homogenized, the product is filtered n ther ol eted ta a hea 

d cooling is then completed in a h =p. 
thange type of cooler, from which it is pumped into holdin tanks t “ “by alee 
3 hich are protected by ultra- 

dolet lamps. From the holding tank, the product flows by ~ it Ls the Te : ; 

a to the filler,the atmosphere ch 

is air that has been treated to remove bacteria and wie iat : : oleae 
: ni lich is further protected b et 
amps. The Grindrod sterilization system is described in a number of U.3. Patent es. Soja vice 


In the Avoset operation, for a number of years containers were steril te 
Steam in retorts, mounted so as to extend through the wall of the filling ana iceman ryan. Bach eat ae 
‘etort was fitted with ea door. The retort was loaded from the outside and the sterilized containers 
Hischargeed inside the room by opening the inside end of the retort. This method of sterilizing conta 
mas discerded in favor of presently usec hot air sterilization of continuously moving containers which 
Sere to init the | apt ag ema filling and closing room. Since glass conteiners are use 

° e maximum terperature of the steril ; 

egal eg iain p ilizing air toa tempereture below that at which 


Closures for the conteiners are sterilized in retorts ina manner like that described above for th 
sontainers. Operation is carried on'at a rate of from 75 to 100 S-ounce bottles per minute. This operati 
has been successful in producing conrercially a cream product of outstanding organoleptic quality and ti} 
has -led to plans to establish a second plant. In this plant, it is planned to supplement an S-ounce ¢ € 
line with a new and different processing system using cans, known as the lartin process, which we shall next 


describe. 
c) Martin process 


f The development of the itartin process was begun during World War II and the first commercial instal- 
lation, involving a unit with a production capacity of 42 15-ounce cans per minute, was put into operation 
in January, 1¥51, processing soup ( 59, 46 Ww ; ny 

The product is sterilized and cooled in the same manner as in the HCF process; however, in steri- 

hization of conteiners and in filling and sealing, the Lartin process differs from the HCF process in that 
he former employs superheated steam at atmospheric pressure instead of saturated steam under pressure greater 
than atmospheric pressure. MARTIN ( 50 ) describes the fundamental steps of his process in these words + 
™ ‘The cenning procedure consists of four separate operations which are carried out simultaneously _ 

in a closed inter-connected system as 4 continuous process. The operations are : | 
1) sterilization of the product under pressure at a high tempereture by quickly heating, | 

holding, and cooling it in a continuous flow-type pressure cooker; a 


" 

‘3 2) sterilization of the containers and covers with super~heated steam or other hot gas; 
: 3) filling of the cold sterile product into the sterile containers; 

a and 4) aseptic sealing of the containers with sterile covers. 

n 

ae s operations are synchronized mechsnicelly so that the raw product, containers, covers, 
4 ar near 5 tem without interruption. The product is maintained under 


» end finished canned product move through the sys 
» pressure throughout tne sterilization process, end the filling and sealing operetions are carried out in an 
W" atmosphere of superheated steam or other sterile inert gas.” 
: ordance with customary procedure with all processes of this general type, before the process 
aie “all surfaces of equipment, from which bacterial contamination might enter the food, are sterilized, 
the interior of the product heater is sterilized with either water or saturated steam at a temperature a 
is usually above 260°F (127°C) and the aseptic canning equipment, as well as the sterilizers for conta poe 
Nand container closures, are simultaneously sterilized with superheated steam or other gas at 400 - 400°F _ 
(204.5° - 315.5°C). 


% 


ts only. The product heater is of 
>. ess has been designed for use with liquid produc 
ithe Seaat teens and’ the prijer, as described by. MARTIN ( 50 ),, "oonsiese Ge & rectangular enclosure through 
which the cans are conveyed continuously ina straight Ling, Peery Sree peters they oe 
bx " e is almost completely eliminated by e overlap 
Bibreath perteisiGe eiits” Figure I tb: 4) shows a factory layout for the Martin system. 

= for sterilizing empty con- 
7 lable on the time and temperature conditions necessary . 
l tai ee co orated steam was extensive even before the Martin process was developed. This pmb 
ee y mean ld not be applied to sterilization by means of superheated steam; therefore, to ascertain 
Jmation, however, cou n yuperheated steam is used, Dr. MARTIN conducted ex- 


ee ee ental time ant ster in which cane and io were inoculated with spore suspensions of Organism 
i” XIII-3 
ti 


ta Te 
1 Canners Association. He published da 
eee peaare Shprcg rate wo iice are Piatra, time and temperature which were found to be 


sulting from these tests (449 ), also a list of o 
effective ( 50 ). 
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Fig. 1. Factory layout for Martin aseptic canning system. James Dole Engineering Company. 


With the use of pilot equipment,the Martin process has been shown to be capable of producing steril 
ized food of 32 different varieties, having much better flavor and color than control samples processed bj 
conventional methods. 


d) Smith-Ball process 


The most recent addition to the list of high temperature - short time processes being used com=: 
mercially is the Smith-Ball process. 


In general pattern of operation, this process is similar to that of the HCF, Avoset, and Martin 
processes; like each of the latter three processes, however, the Smith-Ball process has several unique features. 


The product in bulk form, is pre-heated to a high temperature, 280°F - 300°F ( 138°C - 149°C ) fo: 
sterilization before canning but, unlike the operation in the three processes previously described, the food 
is cooled to only about 250°F - 255°F (121°C - 124°C) before filling into the containers. Since the first uni 
for carrying out this process was designed for chop suey, a product containing solids in particulate form, 
the product heater differs greatly in design from the liquid heaters which have been used with the HCF , 
Avoset, and Martin processes. 


A flow diagram of this processing system in shown in figure 2. 4 


e) Presterilizing process for tomato juice 


Studies of Bacillus thermoacidurans, the usual causative micro-organism of flat sour spoilage 
tomato juice, during the 1930's, led to the development of a presterilizing technic through which the steri 
lization of tomato juice could be assured when the bacterial contamination of the raw material is withi 
reasonable limits. A short heat treatment at a temperature in the vicinity of 250° - 270°F (121°9-132°9C) i 
given the juice prior to filling into containers. This heat treatment is designed to destroy heat resistan 
acid tolerant bacterial spores in the juice before packing. The treatment is applied while the juice is 
continuous flow through a heat exchange apparatus of either plate or coil or straight tubular design. 


The heating of the juice is as rapid as possible but the rate of heating varies with the design 


coe heat exchanger. Thus, in selecting the design of the heat exchanger, several factors must be considered, 
viz: 


. 
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Fig. 2. Flow diagram for presterilization of tomato-juice. 


American Can Company. 


terilization process by making the channel through which the juices flows 


nd is obtained in the process of steriliz 


| Factor No. 2, viz., 
he cross-sectional shape of the channe 
igh velocity of flow of the juice throug 
terilizing in the sealed container by using an optimum s 
nd by using the maximum permissible headspace in the container. 
viz., reduction of surface film effect, 
en of it only by employing an extreme 
Although the practical significance 
4a that a tubular coil passing 1800 gallons o 
ipproximately 2000 feet per minute has an overall heat transfer rate of 1 
er degree F. mean temperature difference, which is twice as great as that 


It is further claimed that, under this high turbulence, the 
00° to 300°F (38° - 149°C) in two seconds. 


A flow diagram, fig. 2, indicates equipment 
SOGNEFEST and JACKSON ( 58 ) describe the presterilization proce 


" The canmercial application of the presterilization method cons 
rapidly and continuously to a temperature of 250°F to 280°F ( 121° 27 
type of heat exchanger employed, and rapidly cooling 
The juice is filled at a minimum temperature of 190 
The 'high-short' process is designed to destroy spores of heat 
the thigh' filling temperature and the short hold before water coo 
sistance that re-enter the product during filling. 


h the channel during heating and 


Factor No. 3, 
ethod. Advantage can be tak 
lhe channel during heating. 
lay be questioned, it is sa 


ling 


" Care is exercised i 
240°F (115.5°C) for 10 minutes before 


the entire equipment contacti 


terilizi 
aa am ing the sterile juice. 


admitt 


" If a 250°F (121°C) proce 
sterilization with respect to B. 
sufficient capacity in the juice 
the entire process may be accomp 
The temperature needed depends largel 

" ticular type of equipment used." 

Certain historical facts pearing on the development of the p 

juice are quoted from SOGNEFEST and JACKSON ( 58 ) 


ss is used, a holding time 
thermoacidurans- This ho 
line between the heater and cooler. 


lished by bringing the temper 
y upon the particular ra 
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to a temperature below 
Of (88°C) and held for 3 minutes be 
-resistant, 


of 0.7 minute at 250°F has been suge 
lding time is effected by co 
At 265° to 280°F ( 129, 


ature of t 
te at which the juice is heated and the par- 


1) the distance the hea 
must flow through the proauenal 


2) the conveyance of heat 
by currents within the food, pro- — 
duced by turbulence; 


3) turbulence which 
affect surface film foreatianae 


These factors determine 
the rate at which the tomato 
juice will be heated; thus, to 
a large extent, they hold the 
answer to the question asto the 
overall advantages, from bot 
quality and cost standpoints, of 
the presterilization procedure 
over other procedures involving 
sterilization in sealed containers 
as that of end-over-end rotation 
of the containers. This question 
deserves consideration by anyone 
planning to equip for sterilizing 
tomato juice. An important ad- 
vantage in sterilizing the juice 
in sealed containers is that this 
procedure obviates the possi- 
bility of contamination of the 
juice with resistant spoilage 
microorganisms during the filling 
operation. Should such contami- 
nation take place when the pre- 
sterilization procedure is being 
followed, the canned juice may 
spoil because, under this pro- 
cedure, the juice undergoes only 
a mild heat treatment after the 
container is sealed. 


Factor No. 1 mentioned 
above is obtained in the pre- 
between heated surfaces very thin 


ing in the sealed container by using containers of small size. 


turbulence, is obtained in the presterilization process by making variations in 
1 through which the juice flows during heating and by employing a 


can be obtained in the process of 


peed of rotation of the containers during heating 


is applicable only to the presterilization 
ly high velocity of flow of the juice through 
of the benefit obtainable through this factor 


f liquid per hour at a velocity of 
200 b.t.u. per hour per square foot 
claimed for other heat exchangers. 


temperature of juice can be raised ee 


used in presterilizing tomato juice. 


dure as follows : 


ists of heating the prepared juice | 
38°C ) depending somewhat upon the 
the boiling point before filling. 
fore water cooling. 
soil-borne microorganisms and 


serves to kill bacteria of low re-— 
: 


ng the juice with water at around 


ested for 
ng a pipe of 
59 - 138°C ) 
he juice up to these temperatures. 


nnecti 


resterilization procedure for tomato 


Z 


te 
I 
a 
4 


is, Gee ia — Sry ee eee YS eee _ 


tiple tube technique 
results on thermal death time tests employing the mul g 7 
3 ne ey Bee dant tant at a sterilizing value corresponding to 0.7 minute at 2500F (121°C) 

Bee anetce of = 0.7 seemed to be a reasonable one for the commercial 


izing value equivalent to Fo , 
DATS dade 5 bape the sega ret resistance seemed to be around this yeluge a pent Soe : 
jecer process for a No. 2 can of juice with an initial juice temperature of 170°F ( 77°C uld be shoud 


h quality deterioration, 
t 2120F (100°C). Such a long cook would, of course, cause muc 
ieere: tonicates Bee ir enasig high heat resistance of this spoilage organism. 


hich 
" in quality was found in the juice packed by the ‘flash’ sterilization procedure, w. L 
" later Rete tn ver prosvertl ication method, commercial installations employing this method were placed 


" in use during the 1941 canning season." 


The rapid growth in acceptance of the method in the 
the 1945 season, approximately 50 presterilization units were 
year since 1945. 


rs 


vas | 
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United States is shown by the fact that, during 
in operation and the number has increased ome 


2. Sterilizing processes employing intermediate temperature and time and a modified technic 


in processing 


a) Agitating vacuum process 


One of the earliest processi improvements which came into major importance in the industry as @ 
~ ro process, which was introduced commercially in the late 


1920's. This is a process in which foods of particulate type, such as whole kernel corn and peas, are packed 


in the conventional manner. Within the last five years, substantial progress has been made in profiting from 
the advantage which can be gained by employing with vacuum packed products the principle of can agitation 
during the process to accelerate the heat penetration and thus make possible a reduction in processing time. 
ROBERTS and SOGNEFEST ( 57 ) published data from an extensive investigation, showing the magnitude of ad 
vantages that could be realized by applying the agitation principle as exemplified by cookers of various 
types. They stated that, during 1946, several canners utilized the agitating process for vacuum packed corn, 
to such extent as this use involved commercial operation. The 1946 activity apparently was concerned prima= 
rily with batchwise cookers which provide agitation by means of a revolving crate. Starting in 1944, however, 
experiments had been under way by the Green Giant Company on a can-rotation open type of continuous processing 
unit utilizing a high boiling point liquid as the heating medium. This unit, known as the Thermo-Roto ma- 
chine, consists basically of a series of parallel rollers with centers so spaced as to accommodate cans of 
various sizes resting horizontally on the rollers in rows which are defined by the furrows between the rollers. 
The rows of cans are moved successively from one furrow to the next by means of pusher arms, one of which is 
located between each two adjacent rows of cans. 


The series, or bed, of rollers is called a deck and, as the rows of cans move across the deck in 
successive steps from one furrow to the next, the cans are sprayed by the liquid heating medium. Cooling of 
the cans in water sprays is carried out by a similar procedure on a second deck. The hot deck holds about 
50 cases of 307 - 306 cans. 


During 1946, samples of corn were packed for quality tests and in 1947 the first commercial scale 
unit was operated on corn - on an experimental basis. Peas were processed in an experimental unit in 1947 
but no improvement in quality was produced, as compared to that of regular still-cooked vacuum packed peas. 


A pronounced improvement in quality of corn was obtained by processing in this machine, and, starting 
a eal plant scale machine was operated on vacuum packed corn. Season's runs on corn were made again in 
949 and 1950. 


Extensive experiments with vacuum packed peas in 307-306 cans in 1949 gave results which left much | 
to be desired. It was difficult to produce a product having desirable texture without using a quantity of 
brine which was practically equivalent to that of brine packed peas. 


The outlook for the application of this principle commercially in processing any product is not 5 
bright, due to two annoying difficulties which became apparent diringthe tests mentioned above. First, tests 
with various high boiling point liquids, including propylene glycol anda number of oils, led to an apparently 
well justified conclusion that presently known liquids are unsuitable for use as heating media, where the 
media, in spray form, are exposed to oxygen. All compounds used decompose to form insoluble tarry residues 
In some cases, corrosive substances of low boiling point are produced in the decomposition. Corrosion of tin 
plate and difficulty in removing the decomposition products from the can surfaces are experienced and, because 
of the high rate of decomposition, the cost of materials is high. The substitution of immersion heating for 
spray heating might avoid the decomposition of the liquid but immersion was impracticable in the unit which 
was used in the tests because of temperature control complications. Another way to alleviate the decomposition 
might be to substitute inert atmosphere for air but this also would introduce serious mechanical complications i 


The second, and less serious, difficulty arises from inadequate mechanical strength in standa i 
cans to withstand the high pressure which is generated within the cans, counteracted Sues tie only by or 
cepG gk dade! ‘ ga pag nace i does introduce a problem, buckles in the can ends can be pre 
vented by e use of abnormally heavy and highly tempered plate, towhich assitance may b 
of special end profiles. ‘ 7 Be ee ee 


The above conclusions were reached after extensive seasons' runs bythe Green Giant Cam in 1948, | 
"49, and '50. Diagrammatic views of mechanical features of the Thermo-Roto are shown in figures S, 4, and Sa 


b) Continuous cooker of reel and spiral type } 


For many years, brine packed whole kernel corn has been processed in a continuous cooker of t | 
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4, 


in which the cans are conveyed in a spi t 
pe I piral path on the periphery of a rotating reel. In 19 » thi 
r sees oa commercial operation, vacuum packed corn in 307 = 306 cans was Sroseenal in such 0 cea 
» Green Giant Company. The results are reported to have been quite satisfactory from all standpoints. Tem 
ures of not less than 260°F (127°C) were employed in the cooker. The operation was repeated in 1951. 
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ig. 3. Agitating vacuum process. Fig. 4. Agitating vacuum process. Thermo-Roto machine. 
Thermo-Roto machine. Diagrammatio grammatic view from side of machine, showing end be ; 
view of one end of a roller anda. for a series of rollers, transfer bars at rest during rollin 
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transfer bar. Chain Belt Company. period, and draw bar by means of which transfer bars 
operated. Chain Belt Company. : 
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Diagrammatic plan and elevations of double deck Thermo-Hoto. aan 


ssing vacuum packed food by agitation 


are slightly compressed within the can when the can is sealed; 


Vacuum packed foods, such as corn, : 
XIII-7 w2 


7 c) Principle involved in proce 


solid pieces of the food do not move about when the can is 
some ion PENS only through the movement of the brine 


f corn ). It is apparent that, unde 
among the solid pieces ( kernels in the case o . 
ee ye meatus rice eat ek of brine would give more rapid transmission of heat than abr 3 a he 

eae on "of brine or sufficient brine to fill all interstices of the product. The latter fact has been 


small quantity © which showed the optimum amount of brine to be approxi- 
verified by heat transmission studies a cacy mba pe was not enough to carry heat to the center of the 


307 = 306 can. 
eat the Pane poaei bie rate; brine in greater encunt tbsn. Spm orate epg a teeta Coun 
tating can than is the optimum amount of two ounces. 7 
Eitcententa os Ketanted eceneat by the presence of a greater quantity of brine because of the heat required 


to raise the temperature of the excess brine. 
Experience has shown that conventional 50 


herefore, in the early part of the pro 
ary ea the acceleration of the heat transmiss 


7- 306 cans containing Michael poise eit pee 
a nuous 

20 inches will panel if subjected abruptly to the optimum processing pressure 0 ; 
Soxat oe uinee products. For this reason, it is customary to pass the cans through a preheater at moderate 
temperature and pressure before running them into the sterilizing cooker. A preheat treatment of two o 
ae minutes at approximately 220°F has been found sufficient to produce an internal pressure which will 
prevent panelling of the cans upon entering a cooker operating at 20 pounds pressure. 


d) Sterilmatic process for cream style corn 


to the importance of sweet corn in the American canned foods industry, cream style corn was 
one of Bee titat meateta to be studied in the endeavor to sterilize canned foods in a continuous manner « 
The first tests were made in cookers in which the cans were rotated at a sufficient speed to produce movement 
of the product within the container. The first commercial scale continuous cooker to be tried was that in 
which the cans are conveyed in a helical path on a rotating reel, in which the cans roll on the spiral track 
as they travel along the lower part of the periphery with each turn of the reel. The process was not suc- 
cessful because agitation of cream style corn during heat processing for sterilization produces coagulation 
of the creamy portion of the product. Being a complex colloidal system, this creamy portion is quite sensi- 
tive to agitation under heat. 


Starting with tests on the "Johnson" cooker in Hoopeston, Illinois in 1920, in which tests the writer 
participated, attempts were made to produce a practical continuous cooker in which cream style corn couldbe 
sterilized without curdling. Experimental results with the "Johnson" cooker were not satisfactory. Ext ensive 
experiments were conducted to study the effects of materials which might give physical stability, including 
various starches and gums. A "non-agitating" type of the helical track, reel type cooker was built, in whick 
the rotation of containers about their own axes wes prevented. Agitation increased the rate of heating in the 
can; without agitation, the rate of heating was very low and the process required was long. The problem, 
therefore, involved a choice between acceptance of curdling which was obtained with an agitating short process 
and the higher cost and lower quality associated with a non-agitating, long, process. The conclusion reached 
was that any continuous cooker which gave sufficiently gentle treatment to the product to avoid curdling was 
too costly to use because of the capacity required in order to give a process of the necessary length. 


The problem was never discarded in despair and the problem was attacked intermittently over a period 
of about 30 years; finally, success was announced in 50. WILBUR (59 ) announced the development by Frank 
HICKEY and R.L. WHITMORE of a process in which a specfal starch is used as a stabilizer to prevent coagu 
lation when heat penetration into the product is accelerated by agitation during the process. He states, 
corn starch has been produced which meets rigid bacteriological standards and which is effective in quanti- 
ties smaller than those commorly used in current practice. This starch is such an effective anti-coagulant” 
that by its use alone curdling of cream style corn can be suppressed". An indication as to the nature of 
this starch may be contained in the following extracts from WILBUR's description of the nature of curdling. 
Referring to the curds from the cream style matrix of corn, the author stated, ™ In the yellow varieties of 
sweet corn, those curds are found to be largely protein associated with corn oil and pigment .... It has” 
been shown that these curd proteins are derived from the milk and the fresh endosperm ........ Endosperm 
milk, when freshly expressed from the raw kernel, contains elements of the coagulum, together with starch 
grains and other solubles and dispersions ....... A typical Golden Cross Bantam variety, containing about 
70 percent moisture, shows on the original wet basis about 1.4 percent total N, and about 0.14 soluble N 
The total starch was about 7 percent and the "free starch” about 4 1/2 percent. The free starch referre 
to is starch floating freely inthe fluid dispersion, and not associated with particles of material size. It 
appears that the soluble nitrogen and the free starch play a larger, if not completely understood, role 
curdling and consistency problems than the total nitrogen and total starch ...... ---. There appears to dé 
strong support for the view that the heat coagulation of the soluble protein fraction is the cause of curdling. 
ana that agitation causes agglutination, thus interfering with the formation of a smooth gel." I 


The consistency of the product during processing and the amount of headspace in the container are. 
necessarily controlled rigorously to ensure successful operation of this process. i) 
on 


The short process of 16 minutes at 275°F which is made possible by mechanically induced convecti 
gives a product of markedly better color and flavor than that obtained from the conventional method of processing-’ 


Specifications for 303-406 cans of cream style corn to be sterilized by the "Sterilmatic" process | 
are as follows : (+) 


2233333333 


Minimum gross headspace .....cccccccccccccsece 1/4" 

minimum initial temperature ....ccecccscsecvese l1S0OF 

product consistency (F.M.C. consistometer) ... max. 65 

cooker speed (degree of agitation) ........... 260 c+p.m. 

PTOCOGR: 66 vtec cavivs LPR eh 6 Sieh eee «++. 16 minutes at 275°F. 


(+) Personal communication from P.C. WILBUR. 
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e) Increase in flexibility of continuous cooker 


The usefulness of the continuous cooker of reel and spiral type has been mate - . 
fntroduction, within the past two years, of improvements which make a sate cooker capable’ of anil aaa 
mich vary substantially in both diameter and length. By only a valve chance, a given cooker is made capable ~ 
f running cans of 307 diameter, varying in length from 506 to 409, cans of 300 diameter, varying in length © 
irom 400 to 409, or cans of any size intermediate to those named. In fact, cans of both 307 and 303 dia- 
weters, in certain lengths, can now be handled without a valve change. The latter possibility gives added 
mportance to a newly developed feature which permits the running of two grades of product simultaneously 
while keeping them segregated. A special feeding mechanism places alternate cans into alternate pockets of 
he valve and, at the discharge valve, the cans are automatically separated and the cans of one grade are 
put onto one runway while those of the other grade are put onto a second runway. aa 


hs Another recent improvement, consisting ofa positive "paddle" discharge incorporated into the valve, 
ombined with a turret transfer between the units of the line (preheater, cooker, and cooler), makes it possi- 
le to handle cans of large size at a very high rate. This is accomplished by allowing more time to eff 
fhe transfer, thus reducing the acceleration necessary on the can. This improvement furthermore prevents 
Tansfer impact on the can seams - another very important accomplishment. a5” 


f) End over end rotation of containers 


During the past five years, intensive studies were made of the nature of the turbulence 
; liquiform product in a container while in end-over-end rotation. Such rotation is effective in acce 
ting the rise of temperature of the entire contents of the containers to a greater degree than any o 
ype of container movement. When the axis of rotation is located externally to the containers, however, 
mpeed of rotation must be so controlled that it will not exceed that at which the composite force of the c 
prifugal and gravity effects, by producing stagnation in the product, begin to increase the time required 
aise the temperature of the entire contents. ~~. 


CLIFCORN et al (16), in describing a study by one laboratory of the effects upon induced curré ; 
rithin the container of balancing the centrifugal and gravitational forces acting upon the product curing 
otation of the containers, state : a 

" It was found that by selecting the proper speed the headspace volume could be made to pass th f 
h the liquid at various levels and when the speed is such that the centrifugal force equals the weight 
' the liquid contents, the headspace volume passes approximately through the center of the can. his was 
" also found experimentally to give maximum turbulence within the can contents, resulting in the greates 
" rate of heat penetratior. ie 
. " This was considered important because it showed that for the maximum rete of heat penetration, th 
* headspace volume must be made to pass through the approximate center of the can." c 
a Figure 9 illustrates diagrammatically the movement of the headspace volume in a liquid product 
‘evolution oe the can is at “optimum” speed, as compared to the movement shown in figure 6 for low speed 
n figure 7 for high speed revolution. 7 
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Direction of 


Direction of rotation - 


Direction of rotation 


rotation 
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Turbulence created 
when void space 
traverses t 

center of contents 


4 6. End over end rotation. Fig. 7- End over end rotation. Fig. 8. End over end rotation. Mobility 


roduced at optimum rotation speed. 
ve jon Mobility produced at high rotation p 
ee pee sneha speed. Continental Can Company. Continental Can Company 

— 


, firmed by the writer in a similar study. Viscosity 
3 The above conclusion of CLIFOORN et al, wae Doe to which vyill give the highest rate of heat pene- 


dofr 
owe reater effect upon the spee lone. Thus, it appears that the 
“ti oe ah eccounted for by difference anager api abitnt st Bee are such that the headspace 
tration fies Te tenting of liquiform products occurs whee ae Ree LCoeeean of which level in each case de- : 
ymaximum re in the container 

lia oa Peete secust- mie writer also found that the sterilizing efficiency of a process in 
pends upon the viscos = 


to increase pro=- 
: @ externally to the cans does not apoear ': 
Meets cans ort ee a ecoa of ec dene nnbhi a peak is reached, then to start immediately to de 


leressively with increase in spoe? 0 increase progressively with increase in speed of revolution 
cr ase; the pane efficiency ere ete maxtimin Baeae to persist with practically no change through a 
until a maximum velue is 
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tation before beginning to decrease due to the increase 


range in speed of ro 
Riterrece oe the Pearce cnt sniie cine atatie condition in the extremity of the container that is farthest 


from the axis of revolution. 
lely to the condition in 

omments including the conclusion of CLIFCORN et al, apply so 
which erent ys cewalvas about an axis which is external to the container. CLIFCORN et al ( 15 ) have 


t rights on a process of th 
Reel scree, and mel ent eactat by the contents will cause said gaseous space to move along a portion 


of the walls of the cans and then across the cans substantially at the center thereof ", which condition is 


to occur when the centrifugal force on the product 
Eactenes of from one-half to one and one-half times the weight of the product. 


The commercial possibilities of the end-over-end rotation type of process have been explored only 
slightly. 


3. Preservation processes employing modified technic in preparing food, then using conventional 


procedure in processing 


a) Strata-Cook process 


Another method of speeding up the sterilization of products consisting of a mixture of discrete 
particles ami a finely divided component ina liquid such as water or brine, which was developed and put into 
commercial use within the past few years, is the Strata-Cook process. This process is applicable provided 
the product can be formulated by assembling the three components of the product in the container in a speci- 
fied manner so that the components can be stratified within the container and the finely divided component 
kept separated fran the mixture of discrete particles and brine during the heating of the container for steri- 
lization. After heating has been accomplished, the finely divided component is mixed with the discrete parti- 
cles and brine, either by shaking the sealed container or by stirring after the container is opened. 


The discrete particles and 
brine occupy more than half of the 
volume of the container and, since heat 
is transmitted rapidly into this portion 
of the contents by convection currents 
in the brine, the heating of the prod- 
uct, the components of which have been 
mixed prior to filling into the con- 
tainer. BALL (12) describes the 
principle of the method as follows : 


"In this process, effective use 
"is made of the principle that, in 
" products through whicu heat passes 
" by means of conduction, the rate of 
" flow of heat is affected very little, 
"if at all, by a wide variation in 
" moisture content." 
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Or - 4 - And sealed can is inverted for processing (desirable but not necessary). 

pant ee 14 tH Peyee - 5 - Heat flows into product by convection and conduction. 

ring e application o ea = 6 < But 4 ized ° 

tthe container, rapt temperature ut in premixed cream corn there is no convection 
"rises rapidly within the mass of 
"kernels, just as it does in whole 
"kernel corn, because the heat is 
" carried to the center of the can by 
" convection currents in the brine. 
" Consequently, the temperature also 
"rises quite rapidly at the lower 
"face of the layer of concentrated, 
" finely divided, component. 

" While the rate of heat conduction 
"within the cream is low it does not 
" take long for the heat to reach the Ne —. 
" center of the layer because : ao S170 See 
& 1) the layer is comparatively 2c 
n thin; 
. ang 2) the temperature rises rapid- 7 
" lg etree pelea by layer A ea - D- In No. 2 cans, Cremogevac corn is sterilized in 46 min. at 250°F Numerals ; 
"the last veint in inandont cance ea indicate percent of lethal heat reaching different points. ‘ 
: receive sufficient heat to accomplish ak pa? ie et repieeai ane of lethal heat has reached centesay 


" 
Sterilization. F- So it takes 74 min. at 250°F to bring center of premixed cream style corm of © 
The method saves fron 40 to 100 percent lethal heat, overprocessing other parts. 


60 percent in sterilizing time, con- 
pared to that required for premixed Fig. 9. Patterns of heat flow and of distribution of lethal valu 


products. Requiring, as additional in vertical planes passing through centers of No.2 4 
equipment over that used conventionally, Cook corn and premixed cream sivis corn. Food eto aelibiad 
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is type in which the speed of revolution is such that " the 


at the center of gravity of the product lies within 


only extra fillers for the finely di- 
vided component, this method of proces- 
sing, at comparatively small expense, 
yields a product of markedly improved 
nutritive and organoleptic quality. 


The name of this process, o- 
riginally "Cremogevac" was changed in 
1950 to "Strata-Cook". 


Figures 9 and 10 illustrate 


Cremogevac interesting comparisons between Strata- 
211-400 (No. 1 can) Cook corn and premixed cream style 
$07-S06' (lo. |B ‘VYacuur, 6én} corn. Figure 9 shows patterns of heat 
303-406 (No. 303 can) flow and distribution of lethal values 
307-409 (Standard No. = can) in the cans; figure 10 shows rates of 

Cream Style heating. 
211-400 (No. 1 can) The process is completely 
Ser ~208 [Me's yarens 26} described in U.S. Patents 1,502,196 
303-40 No. 303 
307-409 igtandera fhe” 2 can) { 15 } and 1,502,197 ( 14 ). 


b) Cremogenized corn 


Time - minutes 


In 1947 occurred the commercial 


introduction of a new type of cream 
Rapid heat penetration into Cremogevac corn, as compared with premixed cream 
style corn, is shown by curves. : Food Industries style corn, known as Cremogenized corn. 


Strata-Cook corn with those of premixed cream style corn. States Production and Marketing Admi- 
Food Industries. nistration is "canned sweet corn pre- 
pared from corn removed from the cob 


and subsequent scraping, caus it to 
ve a creamy consistency." BALL ( 10 ) describes cremogenized corn as being " made from kernels which are 
cut from the cob inthe manner followed by packers of whole kernel corn. The cut kernels are silked, screen- 
ed, and thoroughly washed end inspected to ensure the absence of silk, husk, cob tissues, and other foreign 
Substances. A portion of the thoroughly cleansed corn is treated mechanically to reduce it to a creamy 
semi-liquid, containing all the components of the kernels. Finally, the creamy semi-liquid is blended in 
established proportions with whole kernels, sugar, salt, and water to form cremogenized corn, which is then 
cooked, packaged, and sterilized." 

t the several advantages of cremogenized corn is that it is cream style corn in which the 
tandarad perateaninn the raw Eheerial: i as high as that of whole kernel corn. Of almost equal importance > 
s the advantage that the method followed in preparing this product permits the application of the Strata- 
Sook method of sterilization, previously described in this report. Other advantages are : 


1) all parts of the corn kernel are included in the product, including all of the pericarp; 
2) cob particles, which impart undesirable flavor, are excluded; 


the cream component 
rnels which are past the most tender stage may be used in making 
“i = the product with a resulting improvement in appearance and texture and a removal of 
the necessity of adding field corn starch to the product. 
j i of a whole kernel corn line up to, 
t in a cremogenized corn line includes all equipment 
but not tists sy the filler, all equipment of the paired i oreet nine machine, -Sateeennann 
he batch mixer, and including the blender, er, s ‘ 
aa bedec drag for comminut ing the kernels to make the cream component of the product. 
’ 


j i j in 1949. Operations 
- ercial operations on Strata-Cooked cremogenized corn : 
th see on 2 commercial scale the in 1950 with excellent results. In 1951, there were four com 
rcial and one semi-commercial operations, all using No. 10 cans. <a 
C ized corn packed coxmercially in 1947 amounted to approximately pg be Sead Pree hee 
Beroximately £00 000 cases, in 1949, one million cases, and in 1950, two million cases, in ‘ 
> 
hree million cases are estimated. 
The cremogenizing process 
»484,376 ( 18 ). 


is described in detail by COVER in U.S. Patents 2,484,375 ( 17 ) and 


c) Frozen citrus concentrate. Florida process 


the canned foods field had its 
ecessful new processes of all time in 
comm “Sep fage tape Se ecss. this was a process for producing frozen acne eae oltras Jule ae 
ee eeeers sont of m ears of effort by the Florida Citrus Commission to pb or te ee 
market, it i Se ynerenicn, upon reaching the consumer, would have organoleptic quality closely 
et, citrus juice ’ 


that of freshly extracted juice. h. first, extracting with the exelusion of | 
ose was accomplished through, ’ ture and 
See rte juices second, concentrating by multiple stags évaporation at low tenperature, tad 
ip apogee ey anor time, and, third, withholding part of the juice fro 
ressure and in a ve : 


t with concentrate to form the final product. : " The heart a| 


the process briefly in these words : 
An article in Food Eogustrios (3) aut lon-teuperature ( 50 to 70 deg.) concentration of deaerated 
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" the successful process is quick, 


The old type cream style can- 
ig. 10. Curves showing comparison of rates of heat penetration of ned corn, as defined by the United 


by shallow cutting through the grain 


" juice, followed by blending with unconce 
aie f the jui entration technic incorpo 
- d advantageous features 0 e juice conc a 

ted i Bee te eereys onteg t ceainaty eat Parande system was included in this step of the process, 
whieh rs credited with accounting for an unusually low operating cost. HEID ( 40 ) comments on this system 
as follows : " In the Lake Wales process a three stare, single effect, falling film evaporator is operated 
* without steam. Ammonia is compressed in a conventional refrigeration compressor. Latent heat liberated 
" by the condensing ammonia is used to evaporate water from the juice, then vapor from the juice is condensed 
" by evaporating the ammonia. Surplus heat of compression may be removed by warming incoming juice or dis- 
" pelled in cooling water. 

" an engineering advantage of this system is that the two pounds of ammonia which must be compressed 
to provide 1058 Bertie ocoupy a space of only 7.2 cubic feet at 45°F., instead of the 1,208 cubic feet 
occupied by one pound of water vapor at 60°F. Consequently, a small compressor may be used instead of a 
large one. 

" The heat balance of the system hes been described by CROSS and GEMMEL on pages 1421-23 of Food 
Industries, Volume 20, 1948. The initial unit was operated by a 300 h.p. direct connected 4 cylinder, 
11" x 10" compressor. After four evaporators of this size were installed, two larger evaporators were 
ordered, which are operated by 700 h-p. campressors. This gives a production capacity of 1,000 gallons of 
420Brix frozen concentrate per hour." 


Of interest in connection with this development is a comment by RECTOR ( 5€) that *it‘is probably 
" true that but for the fact that cold water for condensing purposes is very scarce in Florida, this highly 
" efficient piece of apparatus would not have been developed." 


In the development of the process, it was found that citrus juice, even when concentrated at a tempe 
rature below GO°F, acquires a flat flavor due to loss of volatile constituents. For this reason, in order 
to retain fresh flavor in the concentrate, the procedure was adopted of concentrating a part of the juice te 
60 percent total solids, then adding sufficient unconcentrated juice to form a final product having 42 percent 
of total solids. The unconcentrated juice provides the volatile components necessary to give a flavor to 
the reconstituted final product, which most tasters cannot distinguish from that of fresh juice. 


This procedure was adopted after extensive experimental attempts to condense the volatile constituents 
removed during evaporation and restore them to the juice has resulted in failure because of the chemical in- 
stability of these volatile substances. A flow diagram of this system is shown in figure ll. 


ntrated juice, slush-freezing, canning and hard-freezing “-— 
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Fig. 11. Flow diagram of process for frozen concentrated citrus juice. Food Industries. 
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The blending step just described constitutes a modi 
| fication of a procedur 
_* Ke it aye pear . concentrate obtained by freezing with a ooneatan a made by ovaperat tone 
y avor-rich sirup, far superior to that obtained by vacuum pan concentration alone. 


Whether or not, under this blending 

procedure, low temperature evaporation d 

man evaporation at higher temperat ; : Pa lowing Gaetan 
Me pss}. g peratures may be a moot question, as indicated by the following quotation from 


" Commercially satisfactory frozen concentrated ora i 

nge juice has been roduced - 
guipment with temperatures of the heating medium as high as 180°F and liquid polling temperativen aan 

as 110°F. Our skilled taste panels have not been sufficiently sensitive to prove clearly the superiority of 
the product evaporated at very low temperatures. In the Cross evaporator, however, these low temperature 
Ee reraivention sthe inn A a add and since evaporation at low temperature is theoretically 

ndustry has quite generally adopted th y 
good theoretical considerations lead." - d 2 © policy of aig a ee 


Relative to advantages of frozen citrus concentrates, we quote again from RECTOR ( 56 ) : 


" Competitors of frozen concentrate are primarily fresh fruit and canned juice. Compar 
fresh fruit, frozen concentrate is superior with respect to convenience. There a aonTeniaaeal pile po: 
_12 months in the year and, in addition, economy over fresh fruit about nine months in the year. Eventually, 

it is believed that there will be economy in using frozen concentrate 12 months inthe year as well. Ulti- 
_ Sales promotion costs will be reduced and economies in freight and containers will come into full 
play: 

" Compared with frozen single-strength juice, we have a convenience factor in frozen concentrate as 
well as superiority in flavor. Strange to say, the flavor in a 4 to 1 concentrate seems to stand up in 
# zero temperatures better than does the flavor of frozen single-strength juice. There is an economic ad- 
vantage of concentrate over single-strength juice also, inasmuch as with modern evaporating equipment, it 
is cheaper to evaporate water than to pay freight on it. There is, of course, a reduction of at least 50 
percent in the container costs. 


" As against canned juice the frozen concentrate enjoys no advantage in convenience- There is not 
much advantage in mtritive qualities, but there is very definitely an advantage in flevor. 


, " One of the reasons a concentrate keeps better than single-strength juice is thetit contains origi- 
nally only 10 percent of the typical flowery aroma of fresh juice. The streight juice contains all of the 
} aroma and, when this changes chemically, it is somewhat objectionable. The change goes on progressively, 
‘even at zero temperatures, but it goes on so slowly that for the first six months of storage it is diffi- 


cult to detect any change. 


" Our experience is that juices concentrated by freezing and centrifuging are very superior at the 
' beginning, but lose flavor more rapidly than do the products made by the "Florida process". 


a] " The sale of concentrated orange juice was perhaps 3 million cans in 1947. In 1948 there were 

estimates of 50 million cans. For 1949, production is estimated at well in excess of 200 million cans and 
in 1950 this quantity will, no doubt, be doubled. Sales in 1950 are still more problematical, inasmuch 
as this industry appears to be fated to go through the usual pericd of over-expansion. 


havpens upon the first attainment of a balance between supply and demand by 4 new product, 
ier associated with sushtage of frozen orange concentrate arose during the past year. There have been 
jeveral: occurrences of deterioration due to enzymic action. Doubtless, storage temperature is an eer 
Factor; however, trouble has been experienced during 4 comparatively short period of storage pear narily 
Miccepted commercial temperature conditions. Inasmuch as it does not appear practicable to perpen - s eit 
eaction through temperature alone, experimentation is underway to determine whether or not pasteuriza 
before concentration is feasible for frozen orange concentrate. 
| The " Florida process " is covered by U.S. Patent 2,453,109 ( 47 ), dedicated to the public by the 


lorida Citrus Commission. 


4. Canning processes of miscellaneous type which have been or are being used commercially 


a) Pressurized whipped cream product 


m with a soluble gas (usually nitrous oxide) under pressure 
begun epee ne 1920's Seeatie Seer a heat neta; The cream, saturated with the soluble gas under pressure, 
ho DT Resilient the container through 4 valve and nozzle. 


“become ad cream upon being discharged from 
comes whipped c P cking this product was to put 7 ounces of 35 percent cream, ppt with 
A typical procedure fot pa . vacuumize the container, and dissipate the vacuum with nitrous 


@nilla extract and sugar, into the container, 4 pressure is reached, and then seal the container. 
til the desired pr 
xide, which is forced into the ee tcds Sr this conteiner; the remaining space is dt rahi bes gee» eae 
he cream occupies about half t . ad. usually has a pressure of about 120 p-s.i-g-, whic ae hb oreeeaee 
. 4 the aver the container ne ig) Since the overrun in dispensing is about 500 percent, 
p-s.i.g. as the cream 4 d a’ oream. 
delivers approximately one quart of whippe me in about 1935. By 1940, there was ruch inte- 


: fvnis produc Ss 1d produce a can 
The first commercial distribution © us Drors but before any can manufacturer could p 
rest in the oeeevee ey cs er eng, wor restrictions on materials, including solder, practically dissi- 
Jwhich it regarded as sufficie , 


L 1 Harbor, rapidly expanding restrictions 
satisfactory can- After Pear 
pated all hope of being able to make & 


XIH-13 


en 


——————— <<< lhc ll lr srl 


t; so it was not until 1948 that the com 
bility of using tin plate for this product; n 7 

ee ee of ara prea ws a containers for gas-packed whipping products really sy oper ne ee 
aati st a@ the 1949 production of this product at about 30 million units. Products so pac ee ; Bap t 
eee rormlated eraduatn and not pure cream. They usually consist of cream, sugar, sta zer, a vo 
, « 
ae without side seams, have been used almost exclusively. 


Up to the present time, drawn steel cans, of can being strong enough to stand 


Manufacturers of cans with side seams still are doubtful of this type 
up under the pressure required for this product. 
Any one of three types of machines may 
1) that in which the entire container is enclosed within a chamber; 
2) that in which only the top of the container is enclosed during sealing; 
that in which vacuum is drawn and gas is admitted to the container through a valve perma 
nently attached to the container. | 
A procedure for sterilizing the product has not been developed. The cream product is pasteurized 
only; therefore, requires refrigeration storage. 
GRAHAM ( 27 ) describes the single trip container as "an adaptation of a seamless drawn steel beer 


" the interior with a sanitary coating plus a microcrystalline paraffin type of wax. The ex- 
eer: iit The dispensing valve of rubber, stainless steel and/or plastic, is attached 


"to a tinplate cap which is clinched with a suitable gasket to the top of the can." 


be used in the packing operation. These are : 


and 3) 


atents by KAHN ( 43 44, 45 ). Containers primarily cf the refillable type are described in other patents 
te GETZ ( 25, 26 ) and MARMOREK ( 48 ). GRAHAM ( 27 ) also describes the packing procedure in detail and 


discusses public health and safety considerations involved. 


The rate at which equilibrium pressures are established in the container may possess a use which he 
not yet been appreciated. When pressure equilibrium is established by agitation immediately after packing, 
the overrun of the product, which depends upon the amount of gas dissolved in the product, is a maximum if 
the first portion of the product withdrawn from the containers and a minimum in the last portion of the prod 
uct withdrawn. By delaying the establishment of pressure equilibrium, it would probably be possible to obtair 
a uniform overrum in all of the product withdrawn from the ontainer. 


b) Stero-Vac process 


Not being restricted by rule to processes that have proved successful, we include in our enumeratio 
of products and technics the Stero-Vac process, which had extensive use with citrus juices during the perio 
1938-1941 and a substantial commercial test with corn in 1940-1941; then faded from view.: 


The essential steps in the Stero-Vac process were : 
1) to put the food product intothe container leaving a specified definite amount of head= 

space; 
2) to close the container with a cover, in the center of which was a valved opening; 


3) to clamp the container tightly between two members of a processing machine, one of which 
members places into communication with the valved opening in the end of the container 
a tube which could be connected to either a vacuum puup or a source of steam under 
pressure; 


4) to produce vacuum within the container by withdrawing air through the valved opening 
in the top of the container; j 


5) to invert the container while it was still clamped securely between the two members of 
processing machine; 


6) to force steam under pressure through the valved opening into the food in the containers 

7) to seal the valve in the end of the container; } 

8) to hold the contsiner, while the food was at the high temperature produced by the steam 
entering the container, for a sufficient length of time to sterilize the food, 


and 9) to cool the container. | 
A description of this process is found in U.S. Patents 1,732,227 (222 ) and 1,938,821 ( 23 ). | 


Citrus juice packed by the Stero-Vac process was generally accepted as being as good as, but proba= 
bly no better than, similar juice packed by the flash heating process. Therefore, after a few years of usé, 
the process was discontinued. With low acid foods, corn and peas, an opportunity to judge the process if 
commercial use was not provided because extensive spoilage from understerilization occurred throughout the 
period of commercial use of the process. 


During a period of non-use of the process, about 1945-1946, a modification in the technic was int 
duced. The valved closure was eliminated and the container was held within a chamber under steam pressur 
while it was being treated. The food, consisting only of solid pieces, was put into the container afte 
which the container, within a chamber, was vacuumized while the container cover was being held directly ove 
the container in proper position to be applied to the container and separated from the container lip @ 
slightly as possible without effecting a seal. After being vacuumized, the container was immediately sub= 
jected to steam at processing temperature, which may have been between 260 and 280°F and the jar and it 
cover were inverted while retaining the same relative positions with respect to each other. The contain 
was then subjected to steam under pressure for approximately two minutes, during which time the steam enter 
the jar and heated the food to atemperature about 6° below the temperature of the steam outside the container 
The container and cover were then rotated again into their normal position and the container was sealed wit! 


‘ 
- 
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she cover. The container was 
cooled by mean 
sdure, which was advanced by FENN ( 21 ) fi ote voles be 


While this modification im 

em proved the process mechanically, it did not r 

Mie tos ee never was given a new lease on commercial life. One taneeean rete ct a ane a 
e failure of the Streo-Vae process. This was the wide variation in sterlileataen ee 


and the ebsence in the technic of an 
y provision t 
ow-acid products were so gauged as to sane atexte 


containers would : 
reatment would be so long that the cost of operation would be inordinately gree: an mete 


This method was a retrogression to a pro- 


5. Processes with prospects for commercial use 


Processes which will now be mentioned are thought not yet to have had commercial application, ho- 


‘ever, since they app 
Mrledce - i teat eg to be practically ready for this step, some may already have experienced it without 


Milk 


In the development of the HCF process, avast amount of work was done on evaporat m . 
evealed a baffling problem on physical stability of high- short sterilized avapcnaten =i whien poe 
sas for fifteen years stood between this product and a commercial trial. More recently frozen concentrated 
hilk has been receiving attention; many believe the technical ané other problems here to have been practically 
‘olved and they believe that frozen concentrated milk will soon be on the market. GEMMILL ( 24 ) gives a 
‘esume on five technical and three economic questions to which conclusive answers may not yet be knowm. At 
@€ast two of these questions pertain to physical stability which presents a problem when the milk is concen— 
‘rated beyond a ratio of 2.5 to l. 


Both flash heating and controlled viscosity are instruments of known value in establishing physical 
ttability in concentrated milk. Technics for employing these instruments, described by BALL ( 6, 8, 9 ) and 
OOK (51) might be applied with benefit in the preparation of both frozen concentrated milk and sterilized — 
roncentrated milk. 


Apparently destined to figure in the competition for consumer acceptance between frozen and high= 
hort sterilized milk is a process developed by Roy R. GRAVES, with the use of which a program of commercial 
fanning of milk (not concentrated) for the Alaska market is reported to be in an organization stage. In @ 
srsonal comrunicetion to the writer, GRAVES describes the process as follows : 


" Milk is drawn from cows on farms in a milking parlor, where cows can be properly prepared for 
®' milking and where the milk from each cow can be inspected for normalcy. The milk is produced without ex- 
posure to air, and is drawn from all the cows into a vacuum tank. On the completion of the herd milking, 
m' these tanks are moved by truck to the processing plant. 


" In the processing plant the milk is moved under vacuun through a closed system, first through a 
' homogenizer, then through a heat exchanger where the milk is heated very rapidly to sterilization tempera- 
tures, then the milk is cooled rapidly and finally is aseptically canned and sealed and moves into cold 
storage." y 
Obviously, in this process, as in the Smith-Fall process previously described, controlled sani- 
tation plays a major role in keeping down the lethal requirements of the heat treatment by which the product 
is sterilized. Operations are reported about to begin with the use of the Martin system of sterilization. 
Another sterilizing process was announced in trade journals in 1949 (3) as "Dairy Dream Pure Crean" 
which was being canned commercially in 10 ounce and 46 ounce metal containers. This also is represented as 
sterile product and it is not reported to contain a stabilizing substance such as “Avoset" contains. The 


sterilizing technic is not disclosed. 


6. Processes for the future 


are occupying prominent places on the stage of current research should be ‘ireqaenal 


Two processes which for a prolonged delay. These are high frequency 


j destined 
sven though their commercial application appears 
iter i lization and sterilization with antibiotics. 


a) High frequency sterilization 
ili j is accomplished either through direct electronic effect without appreci- 
High-frequency stort) t7o as "ionizing rediation", or through induction heating. Gamma rays, X-rays, 
and radio feequency waves various effects. A study of this type of sterilization 


btain the 
and radio frequency waves are used to o sof this ype oe ae 
tts Institute of Technology under Sp p 
accrue sa - Lag eee Be ree aeoad intial work on electronic sterilization without heat has been 
r . 4 


: = Vv tories 
> i i Corporation Laboratories in Brooklyn, New-York. Other labora ‘ 
fearried on inthe Electron otion of america Laboratory, 2s well as large food packers, have been engaged in 


experimental work on high-frequency aterisization- 


b) Canning with antibiotics 
Th ad process belongs essentially in the category of processes involving the use of chemical 
e secon 
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3 h interest in recent 
of this processing technic which has attracted muc 
ild heat. Results of an in- 
servative agent is an antibiotic, combined with m 
aii pa + Desir oh eee -antetiy xeanctaibis for the attention the method is currently receiving, is described 
ty ANDERSON and MICHENER ( 1 ). Appraisals of the prospects for commercial use of the method have been 


published by MORSE ( 52 ) and CAMERON (“4 J. 


preservatives. The particular phase 


c) Fruit juice by trituration 


1 tively simple technical development, not in food sterilization, has recently been made ex- 
Piriusdtaliy by. the eats ee ‘9 the preparation of juices from high acid or medium acid foods. <A new to 
in treating the raw material results in improved physical stability of juices conteining fibrous pect er 
insoluble portions of the raw material. The stability is produced by effecting a specific type of co nution 
of the fibrous solids while these solids are in a concentrated state - comminution of the type which is oa 
fected by a colloid mill having a conical star gear type of rotor and a grooved stator, each with cutting” 
edges on its periphery. This comminution, which shreds the fibers into threads of filament thickness also 
frees the soluble pectinous components of the raw material in such a way as to produce a thickening of the 
comminuted material. The latter material is mixed with juice containing very little insoluble solids, which 
has previously been extracted from the raw material, to form the final product containing the desired quanti- 
ty of insoluble solids. The juice thus formulated possesses better suspensive properties than juice produced 
by customary methods so that settling of the insoluble solids in undisturbed juice is greatly delayed. The 
procedure is particularly beneficial with pineapple juice. 


An additional advantage of this juice preparation technic lies in its ability to convert products 
like tomatoes into juice containing the seeds or both the seeds and skin in finely comminuted state, thus 
conserving the nutritive values contributed by these components. 


The merits of this method of producing juice have yet tobe proved commercially although the process 
appears to be ready for cormercial use. 


d) Carbonated beverages 


Another recently developed canning activity which should be mentioned among “Products and Technics 
is the canning of carbonated soft beverages. Three pilot operations on a semi-commercial scale were conducted 
in 1949 in producing and marketing Pepsi-Cola, awell known product of this kind. The following brief repo 
was contained in a personal communication from the Sales Planning Manager of the Pepsi-Cola Company: 


" Production and marketing problems were considerahle. The experiment has ended, and I do not know 
at the moment when it might be undertaken again. For this reason, I am unable to give you the kind of 
conclusive evidence which you desire. ........ - Primarily, however, our development of this container has 
been hampered more by marketing problems than by production problems, because of the fact that the cost of 
the materials and of the labor so increases the price to the consumer that the package loses much of its 
attractiveness to the purchaser." 
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Il. OTHER CANNING PLANT OPERATIONS 


Departing now from the field of specific products and processes, we shall make a brief survey of | 
items of equipment designed for use with no product in particular, which were brought into commercial use 
during the last decade. 


a) Hydromatic retort crate loader and unloader 


The problem of bringing cans of food into orderly array for casing, following processes in which 
the cans have been handled in disorderly array, isa bothersome one. This problem is solved rather neatly by 
the Hydromatic crate loader and unloader, in which is combined a hydromatic elevator with a retort crate a 
a@ removable bottom. A published description ( 11 ) of the device is as follows : 


" A loading table with sheet steel top, capable of holding about 100 containers is placed at the 
end of the canning line. The containers are conveyed onto this table from the closing machine. Built into 
the floor at the end of the table is a hydromatic lift, having a circular platform slightly smaller in di- 
ameter than the diameter of the removable bottom of a crate. 4 


" Containers are made to slide by being pushed from the loading table onto the crate bottom until 
the bottom is filled. Then the crate bottom, holding the layer of containers, is lowered until a perforated 
sheet steel separator, which is placed on top of the layer of containers, has assumed the position which 
was previously occupied by the crate bottom. A layer of containers is then slid onto the separator shee 
and the cycle of operations is repeated until the crate is filled. 


" For unloading, a filled crate is placed over a Hydromatic lift at the end of an unloading tab 


3333 


" The lift, acting upon the removable crate bottom, raises the load of containers until the separator sheet 
5 beneath the top layer is just slightly higher than the unloading table. The layer of rs ftahe is ol 
. circled by a strap which is operated upon by a hydraulic device to strip the layer of containers off t 

: separator sheet onto the unloading table. The top of the unloading table is a chain conveyor which mov 
the containers into a single filling device, from which the containers are conveyed to a labeler or to @ 
yi lade peony As in loading, the cycle of unloading operations is repeated with each successive layer o 


" The manufacturer of this equipment states that No. 2 cans can be loaded by one oper | 

‘ ator at a rat 

of 300 cans per minute and unloaded by two operators at arate of 400 cans per minute. ht hepa also tha 
No. 503 jars can be loaded by one operator at a rate of 150 Jars per minute and unloaded by one operato” 


. 


= 
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at the same rate." 


The containers are not ro 


Hee for several years. ughly handled and always remain in upright position. The System has been 


b) High speed fillers 


, A phenomenal increase in rate of filling containers has b 
‘Tained or chopped foods (baby foods), for example, afiller is no 
@ - 214 cans per minute and is so designed as to be free from a 
pod and free from spots which might harbor spoilage bacteria. For products of 
yas and whole kernel corn, fillers are now in use having recommended operating speed of 300 No. 2 cans per 
y-nute. With these fillers, itis possible to have a new chronological order of procedural steps when brine 
cked foods are being filled. By filling the brine ahead of the solids, the entrapment of air pockets in 
16 product is practically avoided. This advantage is particularly important when the liquid in which the 
voduct is packed is more viscous than water. Another recently introduced filler will fill sirup onto grape- 
t sections, sauce or oil onto meat or fish products, etc.. in small cans at a speed of 200 cans per minute. 
avoid aeration of a licuid product such as juice during filling into cans up to No. 2 Size, a recently 
wrfected filler equipped with extension tubes is used. The tube projects down into the container to a point 
s Close to the bottom as practicable and is curved to direct the flow of liquid against the sides of the 
mtainer. This filler, for cans up to No. 3 size, has a maximum capacity of 125 cans per minute. 


c) Steaming device 


The period since 1940 has marked the beginning and the rapid growth of high-speed steam flow closure 
* metal containers although low-speed operation of this type on both glass and metal containers, particu- 
larly the former, had experienced its commercial init- 
iation years earlier. This method of closing containers, 
sometimes referred to as " Steam-Vac " closure, was de- 
veloped as a means of producing the necessary vacuum in 


boxes which occupy extensive plant space. 


headspace of the container during the time when the con- 
tainer lid is being positioned and sealed onto the con- 
tainer. If properly injected, the steam replaces practi- 
cally all the air in the headspace of the container; 
thus, by sealing the container at the critical moment 
when the air has been displaced, apotential vacuum will 
Steam injection into headspace for purposes be produced in the headspace, which will become real 

of obtaining vacuum. almost immediately after the container is sealed, when 
the steam in the headspace condenses. The injection of 
steam is accomplished through specially designed steam 


° - Vacuum by steami during closure ope- ports around the seaming heads of the closing machine. 
Bion. i pedmore of steam repent in headspace. Best results are obtained when a considerable volume of 
Continental Can Company. steam flows at a comparatively low velocity. Gauge pressure 


of steam back of the jets is usually about 10 pounds per 
square inch. The vertical cross sectional diagram in 


igure 12 indicates the course of steam currents in the headspace just before sealing the can. 


ducts, particularly those con- 
ijcated above, this method is best suited for liquid carried pro . 

aining etate: domnyene nt of brine or syrup. With syrup packed products, in steam flow closure, just as in 
iechanical vacuum closure, best results are obtained when the agp ane ee sith year 
ne hich entrapment of air during filling is effectively preve ° 

sting vacum ig: coy crete lly effective with re Ee DT oon that, when *ateanaeany inne 
. - Curves in fig. 13 and 14 (p.18) show at, when "s - 

Beis tanto oa rth Gedettuse of the final vacuum depends only to a minor degree upon the pg cat 2 
Bro 3 rene when "steam-vac" closure is not used,the amount of final vacuum depends almost pee ve y 
rida th f Me temperature at time of sealing. Figure 15 (p.18) shows that, with "steam-vac peptic : 
Miaepace within <hé range of from 1/4" to 1/2", the final vacuum increases rapidly as the amount o 


space is increased. 


d) Pipe blanching 


e blanchi because, althoughthis operation received 

pg pares eitaer sd sc scvea ite createst increase in popularity during the poe tp which 
ae a use in the blanching of peas, beans, and whole kernel corn. Fes Soba Wet 
ought it into paeoeny ee by pumping water, with the food particles in suspension, through : Ps Powe 
gee eet teat ely 80 percent of the mixture is water and the other 20 percen s e pr « 
eee ee a by steam in jackets which enclose a portion of the tubes and by mob se pg 
aoe wager 18 heats ied The length of blanch is usually about two minutes. pth Bey: saa 
Seeeeee waver in the wan py 74 blanching are: 1) better sanitation, 2) greater flexibility, ; grees 
Senne eet os ate economy, 5) steam economy, 6) shorter blanching time because of pre 
aiformity of trea ’ 


peration, and 7) cleaner product. 


With corn, the primary use Ef law tk hal ap 
yeyance without blanching, cold water is u ° 
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liquid carried products without having to use exhaust 


In this procedure, steam is injected into the a 


R. 
oftentimes is conveyance rather than blanching. For con- E 


ee ee Oe 


Aad 


Effect of thermal exhaust in 307 x 409 cans of water filled 20 
to 5/16 inch gross headspace at time of closure. 


1 - Measured vacuum - Air saturated water 
2 - Measured vacuum - Deaerated water 


3 - Theoretical vacuums from contraction 
of water 


4 - Corrected measured vacuum 


Vacuum in inches at 68 °F 


Closing temperature °F 


Fig. 13. Effect of closing temperature 


vac" closure. Continental Can Company. 


e) Froth flotation cleaning 


The removal from discrete particle vege- 
tables of pieces of foreign matter and of vegetable 
units having major physical defects presents serious 
problems in canning plant operations. Flotation 
cleaning involving the combined use of specific 
gravity effects and controlled movement of liquid 
fails with most vegetables to give the type of sepa- 
ration whichis required and the flotation operation 
therefore must be supplemented by thorough belt in- 
spection and even this does not give the assurance 
that is desired of freedom from undesirable parti- 
cles in the finished product, such as nightshade 
berries, tarweed seed, dogfennel, blossoms, and 
other weed parts in canned peas. 


In 1946, a commercial trial was made of a 
froth flotation cleaning method, a published des- 
cription of which has appeared in 1945 (55). This 
method utilizes an emulsion of water, oil, air, and 
a detergent, which separates nightshade berries and 
other trash from peas through action caused by diffe- 
rence in wettability of their surfaces. Foam clings 
to the less wettable surfaces 


of water filled to 
5/16 inch gross headspace in 507 x 409 cans, without "Steam- 


and causes the objects having such surfaces to float while the good peas sink 
A description of these operations was published in 1947 ( 53 ). 


NEUBERT ( 54 ) describes the process as follows : 


18 


ye 
© 16 
o 
» 
a 
14 
9 
A 
od 
A 
“12 
5 ; 
5 Effect of headspace on vacuum 
£ 10 in 307 x 409 Cans of tomato 
pulp filled at 80°F and closed 
with "Steam vac” closure 
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6 
Gross headspace in 16 th inches 

Fig. 15. Effect of headspace on vacuum 


307 x 409 cans of tomato pulp filled ai 
80°F and closed with "Steam-vac™ closure 
Continental Can Company. 


Effect of closing temperature on vacuum in 307x 409 Cans 
of tomato pulp filled to 6/16 inch gross headspace with 
"Steam vac” closure. 
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Vacuum in inches at 68°F 


Closing temperature °F 


Fig. 14. Effect of closing temperature of tomato pul 
filled to 6/16 inch gross headspace in 307x409 cans; 
with " Steam-vac * closure. Continental Can Company 


’ 
" Equipment necessary for the froth-flotation process consists of a treater, a separator, and am 


ration. 


One auxiliary emulsion reservoir can serve several treater-separator units." 


Each of these units operates separately and requires a separate emulsion= 
The treater receives washed and drained raw peas from the preparation line, wets th 


and floaters on the basis of differences if 


Foreign materi 


" auxiliary emulsion reservoir. 

" circulating pump. 

" with treater emulsion, drains off the emulsion, and delivers the treated peas to the separator. The sep 
" rator classifies the peas and foreign material into sinkers 

" wettability. The sound peas (sinkers), flowing from the separator by a gravity outlet, are drained fr 

" the separating emulsion, rinsed with cold water and returned to the preparation line. 

" and debris ( floaters ) are carried over a weir by the separating emulsion and are discarded into a se 

" after the separating emulsion has been recovered. The auxiliary emulsion reservoir is used to prepare 
store emulsion for use in replenishing the emulsion in the separator and treater during continuous ope 


Since 1946, the use of froth-flotation cleaning has been extended to lima beans and vegetable soy® 
and, during the past three seasons, this process has been found effective in cleaning raw whole kernel sweé 


corn by the removal of corn borer larvae, 


worm fragments, chaff, 


and kernels damaged by corn borer. 


feasibility of froth-flotaticn cleaning of very young corn kernels may not yet have been established, how 


ever. 


Because of the fact that the specific gravity of very immature kernels 


is close to that of water 


sound kernels of this type might float in a froth-flotation treatment and thus be wasted. 
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f! Thermocouple for heat penetration 


For many years, heat penetration tests in canned food have been made with the use o 

ttached to wire leads which extended from inside to outside of the retort through packing. The leeds ofan 
sarlier types of thermocouples (+) were fixed in a stuffing box which had to be securely attached to the 
all of the retort throughout the period of use of the thermocouples. With this arrangement of couples, a 
van was filled and sealed ania stuffing box for a thermocouple was attached to the can, usually by soldering. 
ptt was necessary to have the can near to the retort when the thermocouple was inserted into the can because 
she thermocouple lead was attached to the retort. 


In 1923, the writer, in the laboratories of American Can Company, introduced the use of a simple 
pisbestos covering for the thermocouple leads, which permitted the leads to be placed between the retort cover 
and the gasket, thus making it unnecessary to attach the leads to the retort. When certain types of closing 
oachines were available, it was possible to seal a can after a thermocouple of this type had heen installed 
min the can. The advantage was gained, therefore,of being able to secure a thermocouple in place in an empty 
ean, then fill and seal the can and take it to the retort for the heat penetration test. 


This type of thermocouple also has now been largely outmoded and is seldom used. Because the rigid 
mstem of such a thermocouple usually projects a considerable distence from the can, sealing the can contain- 
wing a thermocouple is impossible in high speed closing machines. A connector type thermocouple, so-called 
mecause the lead wire is detachable from the thermocouple, was developed several years ago. A test can, 
ontaining a thermocouple of this type, can be sealed by high speed closing equipment. The lead wires, being 
etachable from the thermocouples, are usually joined into a cable and, with this cable, the packing gland 
yfor passing the lead wires through the retort body, has come back into use. 


ECKLUND ( 20 ) describes the thermocouple as follows : 


" The newest type of heat penetration thermocouple, in addition to having the connector feature, is 
#" so designed that the thermocouple and the receptacle which holds it do not project from the side of the 
5" can. This permits normal closure of the can on commercial closing equipment. The thermocouples ere made 
" in various lengths to fit various can diameters,or a long thermocouple, by use of a packing gland, may be 
7" used as an adjustable length thermocouple. However, when long thermocouples with packing glands are used, 
A" special care in filling and closing the container is necessary. «..+++-- The essential units are : 


1. thermocouples and receptacles for holding the thermocouples in the cans; 


2. heat penetration cable consisting of lead wires fitted at one end with connectors 
for attaching to thermocouples, the other ends being attached toa selector switch. 
A packing gland is located in the middle of the cable to seal the wires through the 
retort wall; 


3. a potentiometer for indicating the temperature obtained.* 
Tests have established the reliability of these thermocouples for accuracy. 


American Can 
tion contained in this report the author is indebted to H.A. BENJAMIN, 
ompany ; eT asextIETT, Berlin Chapman Company; L.E. CLIFCORN, spac Compe ny 5 eee 
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IN THE UNITED STATES CANNING INDUSTRY 
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First International Canners Convention was held the production of 
Canned foods in the United States has undergone a tremendous expansion, increasing from 357 re in 
1938 to an all-tine high of 630 million cases in 1946, then leveling off to 560 million cases in ° 


- New stert 
inthe indust has been commensurated with the growth of the industry 

lization eeitecaa nave been devised, Ahi Eiger een have been created, new pacer eo been eT ee 
in addition major changes ‘have been effected in the character of the metal mee . be meet ‘Conca ae 
Many of these new developments have been discussed in the scientific, techn 2 : piste : ks nals: ae 
does permit an elucidation of all of the interesting changes that wierd Pe mpegs he 

to discuss briefly only a few outstanding developments which have ha ar P ; 


During the 12 years since the 


I. NEW AND IMPROVED CANNED PRODUCTS 


ber of factors have con- 
ing industry indicates that a num : 
tributed | gee ting dha °fathape the most, important is the industry's ability continually to find prod 
s stea ; 
ucts which can be paechana ined more successfully in cans 


1. Beer 


La 

the metal container field is the beer can ( 

eOry. Se ke derbi introduced by the American Can Company in 
e 

ete deserves discussion. 


One outstanding success § 
2). Although it is not a new prod 
1935, its record is so remarkable t 


= 16. 
) refer to Bibliography, P-> XIV 


NOTA : Figures between ( 


r the United States. One out of every si 
000 beer cans were manufactured in 

am ei oe fs aa Lae a The introduction of cans has had a prise effect a ihe ae 
eich = = pea ries of beer. In 1934 approximately 40 million barrels of beer re ae oa eae 
Uae re packared in retail containers. Fifteen years later production was alms 


“S on “hala wot which was filled into retail packages and approximately 25 per cent of this volume was jj 


cans ( 3 ). 
dures where line speeds hay 
rogress probably occurred in the packing proce 
e i eee very ne ann Sis per minute with a simultaneous reduction in the sy ba % a 
ee Panis air has a deleterious effect on beer, it may be of interest to discuss how air in beer is hel 


—... fficient to prevent much loss 9; 
bd ht into the filler under a counter pressure su cien 

rbon eee tn the tiller, counter pressure is maintained which is equalized with the pressure in the 

ee cans. The transfer of the beer into the cans is also made under counter pressure. The beer must reag] 

E siet state prior to being released to the atmosphere to avoid excessive foaming during transfer to the 


closing machine. 


Since the rate of ab- 
sorption of gas into beer is a 
function of the surface exposed, 
pressure, and temperature, when 
air is used as a counter pressure 
it is desirable to erploy only 
as much pressure as is necessary 
to insure quiet filling. It is 
also desirable to keep agitation 
at a minimum. 


The final operation as 
the cans move to the closing 
machine is elimination of head- 
space air. The most common method, 
used with bottles as well as 
cans, involves aritation of the 
beer to cause foaming, thus fil- 
ling the headspace of the con- 
tainers with foat and released 
carbon dioxide. Such agitation 
can be obtained by jetting with 
carbon dioxide or beer. Care 
must be taken, hovever, to avoid 
excessive spillare. 


Harly in the development 
of beer canning it was realized 
that jetting alone could not pro- 
Guce uniform low air content, 
uniform carbonation, end the 
best yield in terms of unit 
Packages per berrels. After con- 
siderable research "sas flow 
closure" was devised as a supple- 
ment to jetting and as a means 
of further eliminating headspace 
air without excessive foaming of 
the preduct. 


Fig. 1. High speed closing machine coupled with beer filler. ( 
In the gas flow pro- | 
cecure a stream of low pressure 

carbon dioxide is delivered a- ‘ 
cross the headspace of the cans, flushing out the residual air. The flushing action is continued until th 
can is brought into seaming position with the cover in plece. This is accomplished by a separate rotary turre 

action which moves with the can and delivers a sustained flow of carbon dioxide until can and cover are a? 

sembled. Since the flow of gas is automatically turned on and off for each can, a minimum of gas is consume@ 
4 photograph of a high speed closing unit coupled with a filler is shown in figure l. ; 


As far as the beer can itself is concerned, the principal change has been in the amount of tin @ 
the plate from which the container is fabricated. Originally made from hot dipped tin plate (1.50 lb. of t) 
per base box), most beer cans are now made of electrolytic plate bearing only 0.25 lb. per base box. The t 
is now being stretched to cover six times as much area as before the war, and even lighter coatings are bei” 
Despite the reduction in tin coating weight, variow 


technical improvements in the organic coatings applied to the interior of the cans have kept the quality 
beer cans comparable with that of the prewar containers 


2. Frozen concentrated Orange juice 


Frozen concentrated orange juice is another success story of the postwar period. First packed 
a commercial basis in 1946, last year over 25,000,000 gallons of concentrate were canned, mostly in 6 @ 
cans ( 4 ). Kore than a million tons of fresh oranges were required, almost 25 per cent of the national ore 
(5). The excellent consumer acceptance of the product is probably due to the fact that the reconstitu® 
product tastes remarkably like fresh orange juice and the retention of ascorbic acia is excellent. 


Po XIV-2 


Several procedures for prepar- 
ing the concentrate are now employed ( 6, 
7, 8). In one method the fruit is sorted, 
washed to remove dirt and bacteria, re- 
sorted, and rewashed just before the 
juice is extracted. Figure 2 shows fruit 
moving to one type of extractor. 


After extraction the juice is 
flowed over a vibrating screen to remove 
seeds and large pieces of pulp. About 
80 per cent of the juice is then passed 
through a fine screen finisher, producing 
a relatively clear liquid, while the 
other part of the juice is pumped through 
a coarser screen, thus retaining a portion 
of the pulp and juice sacs. 


S> 


8 
_ 
to &N 
8 ey 


¥ 
4 
v4 


wy 


LAS y 


K 
V7 


art WO 


The clear juice may or may not 
be subjected to vacuum deaeration, after 
which it is usually chilled by refrige- 
ration coils to 40°F and then pumped to 
holding tanks. The pulpy juice is also 
cooled and then held in other tanks for 
later addition to the concentrated juice. 


The clear juice enters the low- 
temperature, high-vacuum evaporator, 
which will be described in detail later, 
at from 8 to 13 per cent soluble solids, 
and emerges at approximately 60 per cent 
solids. The concentrate is pumped con- 
tinuously from the big tir pe into in- 

— sulated cooled tanks maintained under 
> S vacuum. In these tanks, the unconcen- 
trated juice containing juice wie: an 

i - Western Canner and Packer). added end the concentrate thereby ute 
ee ehh to produce a product containing 42 per 
cent soluble solids. A phorograph of a 
juice concentration unit is shown in figure 5. 


It is this cit-back with fresh juice containing 
all of the volatile flavorful constituents of the 
orance, plus the low-temperature storage which slows 
down the degradation of limonene in contact with an 
acid aqueous media, which is largely responsible for 
the overwhelming public acceptance of the product. 
Thermally sterilized citrus concentrates has been 
produced inthe United States for many years for fountain 
syrups, beverage bases, etc.., but had not been con- 
sidered a direct competitor of fresh orange juice. In 
their preparation many of the flavorful constituents 
of the orange were either removed or destroyed and, 
in addition, there was associated with them the in- 
evitable degradation of limonene which always occurs 
when citrus oils are stored in contact with acid juices 
at ordinary temperatures. When these conditions were 
corrected, through the process of cutting back the 
fresh juice and phates at freezing temperatures, 4 
s was created. 

sis pare the cut-back with fresh juice, the concen- 
trate is cooled to approximately 25°F. It is then 
pumped through another heat exchanger which partially 
freezes it into a creamy slush. This slush is filled 
{nto cans which are then closed, with or without vacuum 
producing closures. The cans are conveyed to hardening 
coils in a room at -100F. After hardening for 24 hours 
the cans are cased and stored at -lO°OF. 


j hort 

Despite tremendous strides within a very 8 
eriod the production of orange juice concentrate is 
oe without {ts problems. One, which is encountered 
occasionally because the product is not given any 
thermal treatment sufficient to inactivate enzymes, 
lant. lent separation of the reconstituted juice due 
trate pian is flocculen Dp 7 
to enzymic activity on the naturally occuring pec ° 


Fig. 3. Frozen citrus juice concen 


| 
eeees Comet, oo ald Pasteurization of the juice before concentration is 
: 


under study as 4 means of controlling such action. 
tment would affect 
of the fear that the heat trea 
Pasteurization has Doe! 3 sage robably based on the old long time - low temperature methods of 
as Dp J 


‘he ar Ww heat exchanger has indicated that juice 
eifavor of the product. | Pon using "flash" moeitors a oviding it is quickly concentrated and chilled 
* n 2 


1@) 
iran be pasteurized without significant effect uP 
0 freezing thereafter. 
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4A to date pecausé 
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-eclor of the product. However, the introduction o 


untered due to growth of bacteria in the evaporators. This 


blems heave also been enco 
Saaeedeceteans) However, pasteurization of the 


spoilage has been controlled by periodic shut - down to clean the quipment. 
juice to concentration would permit much longer operations between clean-ups. 
The low-temperature, high-vacuum concentration plus cut - back with fresh juice principle has also 
been applied in canning frozen concentrated apple, erapefruit, lemon, and pineapple juices. Frozen concen 
treated tomato juice, without eut - back of fresh juice, is also on the market. Many of these products are 


rather new but excellent consumer acceptance is predicted from then. 


3. Blair peas 


and the consumer has become accustozueé to the characteristic 
f frozen peas has genonstrated to housewives that the colo 


of canned peas is “olive ereen" rather than natural “pea green". 


t the natural green color of all higher plents is due to a mixture cf 
chlorophyll a, CocHyo05N Me and chlorophyll B, CoeHy (Ny Mg. Froz his work it might be surmised that the 


change in cclor which peas undergo in canning 
cules whereby the non-ionic magnesium is replaced with hydrogen ion and chlorophyll irreversibly converted 


to pheophytin. This chance 4s accelerated in acid media. 


PLAIR (10) of this laboratory, has used the base exchange properties of peas, originating in pectin- 
like compounds to buile an alkaline reserve in the peas and thus stabilize the chlorophyll. The basicc 
line of the procedure, depicted diagrammatically in figure 4, involves three steps : 


Peas have been canned for many years 


Pretreatment Blanch 
solution Solution 


Pretreatment 
Cleaner tanks 


Conveyor 


Washer Storage 
a ns. | Hoppers Washer 


Filled Can 
Conveyor and 
Shaker : 
Can Retorts yee ae 


Fig. 4. Blair vee flow sheet. 


a) avre-treatment in 0.19 M sodium b | 
i oh ee es j g carbonete solution at 70°F for a period of thirt 
cc eter & peration, the pH level of the peas is raised from a normal value of about 6.6 to — 


b) the pre-treated neas, followin 
T ving rinsing are blanched in | 
eran nyaroriae (0.005 uf at a time and texperature long enough to inactivate the atayns pre hier phir) 
ail: a . : e calcium hydroxide solution mainteins the alkaline reserve and also renlsces c lei 1 a 
Sestie : eae EL rca of. ehattiy ioce ace mushiness. A unique feature of the Blair secuahare whieh a 

Que Tay L : 4 . 
lution; juality improvement is thet each lot of peas is blanched in fresh blanch so 


c) the blanched peas, after rinsing, are fill 

: | r : ) ed into th 

pat py Bo a “id saber of magnesium hydroxide (0.080-0.025 M) ina acluuses be phlei : are 2. a 
are then sterilized. « special feature of the Blair precedure is the Secvtedeicn ofc Sale 
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perature for a shorter time than that us 
ually employed. The process is equivalent 
Rgasted dn the eee ret) be the _ So gand ag pegpan. on color and flavar is less marked. ae a 
0. cans s one of seven minutes duration at 260° a 
rapid water cool to an average temperature of 70°F. Recommended storage temperature i 55°F on ee es i 


Blair peas have been packed 
a al St ag commercially for over years, and it is expected that the procedure will 


4. Dry whole milk 


Dry whole milk is not a new product, but its quality has been greatly improved through wartime re- 
earch, including packaging studies. The vacuum gas method is employed to retard randidity, a reasonable 
helf life can be expected when air is removed to the extent that the intersticial space contains less than 
‘wo per cent oxygen seven days after packing. 


COULTER and JENNESS ( 11 ) have discussed in detail the packing of dry whole milk in inert gas. 
eir studies indicate that the gradual increase in the oxygen content of the headwneae gases in the first : 
"ew days after packing is due to desorption of oxygen from the-milk particles and is roughly proportional 
30 the total volume of adsorbed air on the powder particles. The amount of entrapped air is a function o 
she method of drying and the holding period prior to canning. ; 


e 
Difficulty in eliminating air is encountered because the walls of the air cells are highly concen— 
brated lactose syrup ( glass ) which is relatively impermeable to gases. When the can is evacuated, oxygen 
iffuses slowly from the gas cells in the powder particles until equilibrium is attained. The rate is charac- 
teristic for each powder. COULTER and JENNESS also showed that holding the powder under high vacuum for long 
deriods (20 hours) and regassing is an effective method of lowering the oxygen level. 


Commercially, the dry whole milk is held for approximately 48 hours while fat is determined and 
acteriological checks are made. At some plants the product is held under vacuum or in an inert gas atmos= 
phere. The powder is then filled, at atmospheric pressure or under vacuum, into cans and covers are clinch 
on, or, if vent-hole cans are employed, the covers are double seamed to the cans. From 12 to 40 cans, de 
nding upon size, are placed on trays which are in turn transferred to vacuum chambers. 


In the vacuum boxes, vacuum is increased gradually to prevent the powder from exploding out of 
linched seams or vent-holes. After maximum vacuum has been reached, usually in about 30 seconds, it is held 
for a few seconds and then dissipated with nitrogen or a mixture of nitrogen and carbon dioxide. The cans 

re then removed and double seamed or tipped with solder. A good technique will produce a headspace gas o 
less than 0.5 per cent oxygen in an empty can run as a control. Since the nitrogen itself may contain up to. 
0.3 per cent oxygen, removal of air from the free space during vacuumizing is obviously st complete. As 
stated previously, oxygen is gradually desorbed from milk particles but should not exces _ two per cent of 
intersticial volume seven days after packing if good quality is to be maintained during storage. 

¢: eee 

i ee 

x a . 


5. Dried eggs 


ece dehydration industry has been well established in the United States for at least 50 years, 
but GetNi Worla Was tr, the volume of production was relatively small. As was the case with dry whole milk, 
dried eggs were greatly improved as a result of wartime research on production and packaging ( 12). Briefly 
summarized, the results of rather comprehensive studies on dried whole egg products showed ; 
that the stability of whole egg powder increases as the moisture content decreases; 


or a 20 per cent carbon dioxide - 80 per 


a) 
bd that vacuum-gas packing with carbon dioxide 
cent nitrogen mixture is highly desirable and 
ary powder 
ification to a pH of 5.5 before drying, followed by addition tothe 
a re ceutvalent Sountoe dry sodium bicarbonate is highly efficacious. 
lar to that used with dry whole milk. 
- cle employed with dried eges is very simi 
Carbon Meeiaecie verr soluble Petis egg fat, so much so that if used undiluted one Tee Mab 
ec anelling of the can bodies. Accordingly, a mixture of nitrogen and carbon e : u nbs Ms 
intent in ts is less critical than for milk, and a technique is considered satisfactory wi 
eee than tao ty can used as 4 control. 


roduce less than two per cent oxygen in an emp 
P a ilk, dried eggs do not desorb oxygen, probably due to greater persea aone rire 
Sinton. However, proper degassing of filled containers is a problem principally because o e a 
culty of evacuating pases through the packed powder. 


6. Pressure-propelled products 


ides. They con- 
ol "bombs" were used to disperse insectic 
During World War II over econ (O0L F boiling point - 12°F) and 20 per cent insecticide. When 
teined a mixture of about 80 per cen ave a oee ncoaeeed av caret tenn 
the valve was opened the tremendous increase in volume courare in the from of a very eo | 


to the gaseous phase dispensed the insecticide into the atm 
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ing of two steel shells welded or brazed” 
bs were of the " high-pressure “type, consist 
together re Sa ecg peace et valve was attached. After the war the bombs sold igs pts idee oe bere 
ot the conteiner was very expensive in relation to Lye ee acing I oo veen dt ab inmine Ge teae sce 

state Commerce Commission regulations a : 
Rete crere onion mania withatand 40 p.s.i. at 70°F. Such containers could be made from inexpensive materials 


on modern high speed can making lines. : ‘ q 
f se ess drawn beer cans an 

which are used for " low-pressure " bombs are adaptations o aml : 

soldered heater bodies with special camcave ends. The dispensing valves are usually made of rubber, stainless 


steel, and/or plastic. : A : aa | 
many o e ems now 

Most of the first products packaged were true “aerosols” but the character o : 

dispensed makes it more appropriate to call them pressure - propelled products. They include such items ag 

whipped cream, shaving soap, air deodorants, fire extinguisher fluids, waxes, water repellants, lacquers, — 

pharmaceuticals, cosmetics, as well as insecticides. As far as food products are concerned, possible presur=— 
izing of salad dressing, mayonnaise, marshmallow, meringue, pancake batter, catsup, mustard, and chocolate 


syrup has been mentioned ( 13 ). 


t is possible to choose 
Selection of the proper propellant is important. From vapor pressure tables i 

that mixture of low arr ine and high boiling liquids which will give the desired pressure. However, the 
propellant must also act as a solvent for or solute in the material to be dispensed but not react with it or 


the container. 


Before filling the containers, the product and propellant are both cooled below O°F so that there 
will be little loss of gas. After filling and insertion of the valve, the pressure inside the container 
remains essentially constant as long as the propellant remains. 


lH. OBJECTIVE METHODS OF RAW PRODUCT EVALUATION 


Canners in the United States are fully cogni- 
zant of the part the raw food plays in obtaining high 
quality canned products. Over the past 12 year’s there 
has been an increasing use of objective methods in 
evaluating raw products, both as a guide to the payment 
of the grower and the segregation of products into lots 
for quality control purposes. A few of these methods 
which have received considerable attention are des- 
cribed. 


One of the best known and most successful de- 
vices developed for grading peas is the Tenderometer 
( 14 ), shown in figure 5. This machine measures the 
force required to press a sample of peas through a 
standard grid; the force necessary to shear the peas 
being directly proportional to toughness and inversely 
proportional to tenderness. 


The sensitivity of the Tenderometer is shown 
by the curves in figure 6 which illustrate changes 
in tenderness with increasing maturity of the peas. In 
this instance the peas were harvested on three suc- 
cessive days from the same planting. Each value plotted 
in the curves represents the average obtained fron 
Tenderometer determination on eleven different samples 
of peas. Numerous other studies have been made to 
correlate Tenderometer values with other methods of 
grading peas. 


In the years since its announcement the Ten- 
derometer principle has been extended to a number of 
procucts, although not with the acceptance achieved 
in grading peas (15). Recently a portable "miniature 
Tenderometer" has been constructed ( 16 ). 


A mmber of methods of evaluating the optimum 
maturity of sweet corn have been devised in the attempt 
sag upon the crude but rether effective test in 
which the fieldman forces his thumb into the kernels ‘ 
and judges maturity by the amount of milk which spurts Fig. 5. Tenderometer. Determining tenderness of 
and the appearance of the crushed kernels. Most of Pars s 
these have involved the direct or indirect measurement 
of the moisture content. 


One method, developed during the war, used the refractive index of the expressed juice as a euide 
to maturity ( 17 ). A whole kernel cutter is used to remove the corn from the cob. The kernels are then! 


ground in a Universal food chopper. The liquid which separates is absorbed in cotton and then expressed ove 
the filling holes of the refractometer prisms. 


It is essential to prepare calibration curves for each variety of sweet corn. This is done by de= 
termining both refractive index and moisture ( or some other indication of maturity ) ona large number of 
Samples of varying maturity and then relating the two statistically or sraphically. Preparation of sue 
charts using the Brown-Duvel moisture results in per cent as a maturity index has been found desirable. 4 
special refractometer with prisms of small range and large area is also used. Since the liquid is not trans~ 
parent, the prisms must be set close together to permit sufficient light to pass. 
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The Succulometer (18 ) is also used in 
evaluating the maturity of sweet corn. In this 
method kernels are cvt from the cob with a whole 
grain cutter, care being taken not to cut too deeply, 
corn to any external source of moisture. One hundred 
grams are placed ina chamber of the instrument, 
which resembles a horizontal cider press. A pressure 
of 500 lbs per square inch is then applied for three 
minutes and the volume of expressed liquid is measured. 
The Succulometer has also been used in evaluating 
the quality of canned corn. Table I shows the cor- 
relation between Succulometer readings, moisture 
determinations, and alcohol insoluble solids de- 
terminations. 


The newest method, and one which is re- 
ceiving increased acceptance, involves electronic 
measurement of moisture content (19). Detailed 
information is to be published in the near future 
comparing results obtained with this new rapid : 
procedure and with the longer better-known methods. 


It is claimed that a misture determination 
can be made in five minutes using the new method. 
A weighed quantity of corn is placed in a definite 
volume of solvent of known dielectric constant. The 
solvent extracts the water from the solids. The 
mixture is then filtered and the clear liquid in-— 
troduced into a high frequency oscillating circuit : 
cell where the impedance of the solution is measured. 
The percentage of moisture is then read from a con- ' 
version chart. 


The effect of water upon the dielectric 
properties of a solvent has been employed previously 
in determining the moisture content of seeds, and 
it appears that its use may be extended to determin- 
ing the moisture content of other products for can- 
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ie. 6. Change in tenderness of peas harvested on three. ning. 
: successive days as indicated by tenderometric A Consistometer has been developed for 
readings. 


evaluating the rheological Beige of cream style 
corn at the cut-out stage ( 20). In this appara- 
tus the area to which the product spreads in a fixed 
me is measured. It has also been used to determine the consistency of applesauce, Jellies, thick soup, etc.... 


ibre have also been 
i ruments for the evaluation of toughness in asparagus due to presence of f 
Mibed- one ceNsep a supported wire of definite diameter ore a hades of aaa ne agen = 
t blossom end at which toughness appears provides an index o . 

Me sdaptation or tie fruit pressure tester in whichmaturity is determined by the penetration of a plunger 
th a stainless steel puncturing tip ( 16 ). 


TABLE I 


W AND CANNED WHOLE KERNEL 
ELA’ E, AND ALCOHOL INSOLUBLE SOLIDS VALUES FOR RA 
——. ’BRINE PACKED GOLDEN SWEET CORN ( 18 ) 


Raw kernels 
ete acocicnter Moisture Succw oe eee eee 

7739 25.0 Very young (fancy) 

aes lad 76.0 24.5 Very young (fancy) 

16.0 22.9 is sa’ very se 

17.0 22.0 sige Ste: Very youn (a 

18.0 21.1 ses Very ‘yous |e 
| 19.0 20.2 aA 21.7 Young (extra standard) 
} 20.0 19.3 : 21.0 Young {extra standard) 
| 21.0 18.4 wld 20.2 Young (extra standard) 
| 22.0 17.4 67.6 son Young (extra standard) 

: 23.0 16.5 Bon? 17.5 Nearly mature (standard) 
24.0 15.6 Sue 15.9 Nearly mature (standard) 
25.0 14.6 ee 14.1 Nearly mature (standard) 

26.0 13.7 chs 12.4 Nearly mature (standerd) 
27.0 12.8 ek 10.7 Mature 

28.0 12.0 ae 9.1 Mature 

29.0 1.2 ’ 


Ill. NEW TECHNIQUES 


During the last 12 years several new closure techniques have been developed. 


|. Steam-flow closing machines 


-flow closi machines were developed in the forties to replace space-consuming exhaust boxes 
f22-:}:. PN ee Sitanre technique, steam is jetted into the headspace of the can immediately be 
fore and during the assembly of the can and cover to displace the air in the headspace. When the stea 
condenses, a vacuum is formed. Since a steam-flow closing machine occupies no more floor space than a regular 
closing unit and eliminates the exhaust box, its use permits a considerable savings in space. Furthermore, 
the amount of steam consumed is much less than with an exhaust box. 


Although the steam-flow principle is simple, a great deal of development work was required to desigr 
units which would consistently produce the desired vacuum in all of the cans under varying opereting con 
aitions. It was found that condensation of steam occurred very rapidly in cans filled with cold free-flowing 
liquids. Steam jets had to be located not only to place steam in the headspace, but also in such a manner a: 
to make sure that the steam was not condensed and replaced by air before the seaming was completed. 


The principal requirements in using steam-flow closure are that the food be prepared in such a mame 
thet excessive air or gas is not left in the product, that the steam be able to sweep the air from aroun 
individual pieces of food projecting into the headspace above the packing liquid, and that the nature of th 
product be such that the headspace can be controlled. 


With regard to the latter requirement, headspace control merits special comment. Steam-flow clos 
depends upon condensation of steam in the headspace zone to form a vacuun. Thus, failure to maintain a sig. 
nificant headspace at the time of closure will result in cans with low vacuums. 


Subject to the above qualifications, the vegetables which may be packed satisfactorily with stea 
flow closure include carrots, beets, brine-packed whole kernel corn, tomatoes, and asparagus. Steamu-fle 
could also be used for peas, green beans, and cream style corn, but there is no particular advantage. 


Marine products and specialty items may or may not be closed successfully with steam-flow dependir 
upon the nature of the individual product. When an item is of such character that the exposed surface i 
rough, or affords serious obstruction to the flow of steam in the headspace zone, a reduced efficiency 0 
steam-flow closure must be expected. 


2. Steam-flow combined with vacuum syruper 


Although some fruits are successfully packed using steam-flow closure alone, the preferred metho 
is in combination with a vacuum syruper. The vacuum syruper was developed to facilitate the packing of col@ 
filled fruits ( 22 ). In this procedure the pieces of fruit are filled into the cans cold. The cans thé 
pass to the vacuum syruping unit where they are vacuumized to remove entrapped air and intercellular gasé 
Next, the vacuum is released with syrup to fill the interstices between the product and the can, andt 
provide a definite headspace. 


For a number of years the cans were sealed ina vacuum closing machine in tandem with a vacuum syrupeZ 

However, since the steam-flow closure unit is smaller, less expensive,and will givé the desired vacuum equally | 
“grt ik ae! larrely replaced the vacuum closing machine except on items when accurate control of headspace 
s difficult. ; 


3. Gas-flow closure 


an inert gas, or mixture of gases, is jetted into the headspace of the can immediately before and/or durin: 
the assembly of can and cover to displace the air in the headspace. Since the gas does not condense as doe 
steam in the steam-flow process, the design and placement of jets is not as critical as is the case wi 


steam-flow machine, but the unit must be designed to avoid excessive use of gas. - 


The principal use for gas flow closure isin the packing of beer. The procedure is also employed t 
sweep air from the headspace of enameled cans packed with orange juice, thus preventing softening and 105 
of adhesion of the enamel. The discoloration of canned cranberry sauce is‘also prevented by gas flow closur’ 


In general, cerbon dioxide is more soluble in the product than nitrogen, and upon being absorbers 
into the product, forms a vacuum in the can. Vacuum in the can may, therefore, be controlled to a certai’ 
extent by selecting the composition of gas that will. be used, varying the ratio of carbon dioxide to nitrop 
depending upon the vacuum desired in the can. 


Gas flow closure was mentioned previously in connection with the canning of beer. In this proced r§ 


4. Vacuum packing 


Although the idea of vacuum packing is now more than 50 years old, the procedure is bei exte | 
each year to retain the freshness of additional products, particularly foods containing Bettie a 
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tpoids. Quality deterioration caused 


7 eliminating from the secle by the development of rancid odors and flavors is inhibited quite well 


dad container the air necessary for oxidation. 


The canning of succulent 
vegetab 
| a ~ Ne Seer by the vacuum pack method has had a steady growth since 1928. 


sw 
lantities of peas, green beans, carrots, and Peeters packs are of the vacuum style, as well as smaller 


Creation of a high vacuum in the c 

an makes it possible to add only a litt 
Re tig Food verano, the Sap paged. the moisture vaporizes austna the process, ait 
niine the 28 ph etal vo er in vacuum packed products is described in more detail later in 


Vacuum packing favors the retention of th 
e t 
facked products considerable extraction occurs, Tt ie a oa 


ith the solid portion, thus delving the ol her pn ag this small volume of liquid is usually served 


5. Vacuum-gas packing 


Vacuum-gas packing, commonly called " gas-packing ", was mentioned earlier in connection with the 
anning of dry whole milk and dried eggs. Briefly summarized, the method consists of placing in a chamber 
e filled cans with clinched covers or vent-hole covers, removing the atmospheric gases from the filled 
pmtainers by vacuumization, dissipating the vacuum with an inert gas, removing the cans from the chamber, 
id hermetically sealing the containers ( 23 ). Vacuum-gas packing, therefore, is merely the replacement of 
fae air in a hermetic container with an inert gas. 


. 
The vacuum packing method of obtaining low oxygen tension in dry food materials is limited to con— 
ainers of a size and shape capable of withstanding the pressure of the atmosphere. The use of vacuum-gas 
acking eliminates the danger of container distortion by substituting inert gas for vacuum, thus balancing 
he external pressure. The limit on the size of containers which may be employed for gas packing is determined 
maoly by the means of handling them and making them hermetic following gassing. 


The vacuum-gas packing method is not without disasvantages. First, the speed of handling is gene- 
ally recuced over straight atmospheric or vacuum packing operetions. Second, equipment and labor costs, 
hen packing by this method, tend to be higher than for vacuum or normal closure. ‘the cost of the gas is 
sually not a major factor in the added cost. a 


; A partial list of products which retain their normal characteristics to a better degree when vacuun- 
as packed includes dry milk, dried eggs, nut meats, Chinese noodles, potato sticks, and other dehydrated 
roducts. Cereals, flours, popcorn, and other prod- : 
ets of this nature have also been vacuum-gas packed 
© impede the life cycle in cases of insect infes- 
ation. 


. NEW STERILIZING PROCEDURES 


Food quality is a composite of a number 
f factors including appearance, texture, flavor, 
ind nutritive value. Loss of quality through 


hemical reaction is a function of temperature and SS 
jime, and the rate of reaction is approximately SS 
foubled for an 18°F increase in temperature. Ac- . 20 % Thianine eae a 
tordingly, the sterilizing operation has the greatest "? Dest wanted Ne 


sffect upon the quality of a canned product. 


JACKSON and BENJAMIN ( 24 ) have used 
ata reported by GREENWOOD et al. ( 25 ) to show 
that the rate of loss of quality at high processing 
temperatures is less than the rate of destruction 
of typical food spoilage bacteria. In figure 7 are 
plotted the relationship of time and temperature 
both loss of the heat labile vitamin, thiamine, 
nd destruction of spores. The thermal death time 
( TpT ) curve expresses combinations of time and 
temperature which are equally effective in des 
troying bacteria when no significant time is in- 


e 
Ss 0 


| aia 


(minutes ) 


a 
Sa 


Time 


/ 
Vi 
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| hat the 
x It is obvious from the graph +t 
destruction of microorganisms and the - beite b 42 
quality (thiamine) canbe best obtained by t 5 uae 
of high processing temperatures. BALL ( a6} ‘ 
called high temperature short tine sterilizing 
Operations "high-short" processing. : 
F Much of the research on quality improvement 
7 -short 

| 12 years has concerned " high-s 

eS cessing. and attempts prganorense, S08 Stead Fig. 7. Effect of temperature and rates of destruction 
host ne = eee a Bea skbe 40 ae Se of thiamine and typical bacterial spores. 

‘the time during c s 
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|. Presterilization procedures 


Application of the "high-short" principle o 
dimensions is complicated by the lag in penetration o 
foods which heat mainly by conduction. 
the entire vortion of food to accamplis 


The procedure 
which is usually ap- 
plied to fluid or 
semi-fluid products 
aepends on presteri- 
lization of the food 
in a heat exchanger 
prior to filling into 
the container. This 
method may be applied 
to either acid or low 
acid products. The 
acid product, such as 
fruit juices, may be 
sterilized at tempe- 
ratures below 212‘F. 
and filled hot into 
non sterilized cans; 
the heat of the prod- 
uct is expected to 
destroy spoilage bac- 
teria which may re- 
enter the product during 
filling and closing. 


The low acid 
products, such as vege- 
table purees and dairy 
products, must be heat- 
ed rapidly to tempe- 
ratures in the range 


Fluid 
Food 
Product 


of 260° to 300°F to Fig. 8. Conventional and flash sterilization aseptic filling and 
effect sterilization for low acid fluid food products. 


in an interval of a 

few seconds. Steri- 

lization is followed 

by rapid cooling ina heat exchanger 
to stop the destructive action of the 
heat as soon as possible. The steri- 
ized food then must be filled and 
sealed in presterilized containers 
under aseptic conditions because 
certain air or equipment-borne micro- 
organisms capable of growth in low 
acid products are not destroyed 
readily at temperatures slightly be- 
low 212°F. Final cooling of the 
sealed container is ordinarily re- 
quired before storing. Diagrammatic 
representation of this procedure 
appears in figure 8. 


The superior thiamine re- 
tention obtained by experimental 
application of this procedure to 
cream style corn is exemplifted in 
figure 9. The vitemin assay data are 
from the product canned in 12 oz. 
metal cans. 


A number of engineering 
problems are involved both in the 
presterilization and in the filling, 
sealing, and cooling operations for 
either acid or low acid products. 
Both tubular ané plate types of heat 
exchangers may be used for the acid 
products with either steam or water 
on the hot side of the exchanger. In 
either case the area of heat exchange 
surface required must be calculated 


from applicable heat transfer data; . 


adequate allowance must be made for 


h sterilization within a few minutes or preferably within a few seconds 


Preheating 


Preheating 


Effective application requires nearly uniform and rapid heating of 


Conventional Procedure 


Processing 
240°-250°F 


Filling 


Flash Sterilization - Aseptic Filling and Sealing Procedure 


Heat Exchanger 


Aseptic 
Filling and 
Sealing 
Lachine 


Heat 
Heat‘né | Holding | Cooling 
phe lateril~ Section 
7 zing 100°F 
300°F Section 


sealing proceduréi 


Thiamine Niacin 


——, 
100 to 
Ly =a 
=2 =e oe 
=e = | 
=| EB =Z | 
mer wa 
8 mae ae Conventional 
+ 1 + process 
® a ct 
2 5 a mn 
2 |] Ee eo 
F oe on 
8 mn og ee 
£ = waa £5 
ra pote 
25 eae ret 
wae peal 
mene rao 
soa 5 — 
ima man 
1 Ee me 


Fig. 9. Effects of high-short and conventional processing on certai 
vitamins in cream style yellow corn. 


recuction in heat transfer by the coating of the exchange surface with solids from the food product. 
The higher temperatures required for sterilization of low acid foods precludes the use of availabl 
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ate type exchangers. Tubular exchangers 

t gers impose requirements f 
me s for high pumping pressures in order to obtain 
atures. ’ r andto minimize the coating of exchange surfaces at high tempe- 


Pp 

. _ Sahat me Peceee oid os ha pumps, of the same kind employed in milk homogenizers, are used 
cere restinns, the ene Oo pump against a pressure of several thousand pounds per square inch. To 
! s pumps are generally made triplex in character, the pistons operating 120° apart. 


Recent work in this laboratory has indicated th 
at a revolving scraper within a tube 
MS cr atevoleite ieee eer e. en catence and coating problems. This ecet ears employs screen, iam 
a steam or water jacketed tube. The product is pumped at relati 
mow pressure through the annular space between the mutator and the t Pee Soraper Tana 
ube. Rotation of th 
wrovides mechanical turbulence and maintains the heat exchanger surface relatively free of fiingeome ss 


Heating by direct steam injection involves a number of problems, such as cleanliness of steam and 


ntrol of solids c 1 
ise dairy rey eae in the product. However, this procedure is applicable to some processes, especially 


2. Presterilization of tomato juice 


. Tomato juice and tomato- “4 
veretable juice mixtures present 
an interesting special case. 
Although these are acid foods, 
they support growth of the mode-" 
rately heat resistant and acid 
supply supply bit pic ie — thermo- 
Sentral acidurans 2 and Cl. pas- 
| : valve teurianum ( 28 ) which are not 
= @estroyed by conventional retort 
——— Keating process. It is possible to destroy 
medium in. the organisms by using a presteri- 
Heat Exchanger lizing procedure, usually holding 
Reet ing heating section the juice at 250°F for approxi- 
medium out mately 0.7 minute, then cooling 


to approximalety 190°F for hot 
Temperature Temp.control 
controller point 


filling, sealing, and subsequent 
en reine 
cy valve 
V/ 


Temperature 
controller 


us vey Qt 


- 
——_» Return to soft water supply 


— meturn v 


Holding 


‘etek, ing procedure, of course, is 


predicated on the assumption 
that contamination with these 
resistant organisms will not 
occur in the filling end seeling 
Heat Exchanger operations ( 29, 30). A flow 
cooling section diagram is shown in figure 10. 


= I an LF —_- In 1941 there were 4 
Temp.controi Cooling nunber of large outbreaks of 


medium out 


cooling. This filling and seal- 


Cooling 
medium in 


wy © = flat sour spoilage in a 
tomato juice. It is signif ant 
i 

— ok gaa To labeller, that no spoilege was encountered q 
Runway - 3 min. hold casing machine, in juice processed in presteri- 

pe —<$<$<————————_J_—s—™ etc.. lizers properly operated at 

Closing pant ae recommended temperatures. This 

Saat re experience accelerated the trend 

to the use of " flash " sterili- 

. Fig. 10. Flow diagram for presterilization of tomato juice. zation. 


3. Aseptic filling and sealing 


. The aseptic filling ané sealing of the sterilized product in prea ene sdieehteare presenaaa 

Mairticult pasinearing problem which has been approached commercially in two ere y es oe 

| One, procedure, used in the commercial canning of an inproved chocolate milk Grimes age “; 
; ? 


Hand sealing the nresterilized containers in an atmosphere of live steam confined in an enclosed chanbers | 
£ 


: ambers, to 
to' high pressure steal sterilizing cham ‘ 
Rotary sealing valves are used to admit expty oe oat tie chamber maintained at a lower pressure, and to 


re fillin 1 ly me- 
Ntransfer the sterilized containers to the f  brens involved saneanae procedure are lergely m 
Wdischarge the filled and sealed conteiners ( - j, me Be ey inal filling; aids dealane equipent inside of 

Baars. in the container sterilizing chembers and low pressure 


Vehenical, encompassing the operation an 
+o closed ey contin oan Liskspebeeky eh awit standardized steam engineering end instrumentation. 
Ma 1 cans is illustrated in figure ll, (p- 12). 


invo 

steam in the filling and sealing chambers 

WA commercial aseptic filline and closing machine for meta oA nee ot ncestte Ca 
| SNE sah inert hake oe canning of pea suur bp rare ; tubular heat exchanger. Cens and covers are 
Nclosing unit. Sterilization of product is accomplishe aestie filling of the cold sterile proéuct into 


Nsterilized in superheated steam at atmospheric pressure. Aseptae 76 here of either LOT rated Seen 


‘the sterile conteiners and sealing of covers 4s also achieve 


heated steam ( 52, 33 ). 
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The outwerd flow of superheated steam 
apparently effectively prevents air-borne 
bacteria form entering the system through the 
entrance, exit, or other openings in the e- 
quipment. This counter-current principle not 
only makes un-necessary mechanical valves for 
passing the empty containers and covers in, 
and sealed conteiners out, but also eliminates 
the necessity for pressurized equipment. This 
type of aseptic unit is considerably cheaper 
and requires less floor space than the style 
that employs steam under pressure. 


4. Agitating-vacuum process 


Sterilizing retorts which contain a4 
cace or fratework for supporting end revolving 
cans curing the heating cycle have been used 
for a number of years especially in the evapo- 
rated milk industry. A small retort is shown 
an. figure 12. Recently, canned vegetables 
with improved color, flavor, and nutritive 
value have been obtained by using these re- 
torts to process vacuum packed products ( 34 ). 
A marked increase in the heat penetration rate 
makes possible a reduction in sterilizing 
tines. 


The heat transfer principle involved 
in the processing of vacuum packed vegetables 
is rather interesting ( 35 ). In such prod- 
ucts voids exist between the individual parti- 
cles of food due to the small amount of brine 
used. Transfer of heat in the conventional 
still process occurs as previously described 
throuch the vaporization and condensation of 
the small amount of the brine in the can. Use 
of a high vacuum permits ready vaporization at 
low temperature. The warm vapor then circu- 
lates through the can and condenses, giving up 
its heat to the cooler food particles. The con- 
densate in turn flows to the hot surface of the 
cen ane there completes the cycle by recon- 
version to the vapor phase. 


As the temperature inside the can in- 
creases, the rate of heat transfer becomes 
progressively slower, so much so that longer 
processes are required for vacuum packed prod- 
ucts then for the same foods in brine. The 
relatively long sterilizing time tends to 
offset the quality advantage obtained by using 
only a small amount of brine. It was suggested 
that accelerated heat transfer should be ob- 
tained if the hot vapor cycle, described a- 
bove, were supplemented by a hot liquid cycle. 
This could be achieved if the cans were agi- 
tated in such a manner that the hot liquid 
would trickle over the food particles, lose 
its heat to the food particles and then be- 
come re-heated through contact with the hot 


walls of the can. Experiments showed that an, 


amazingly rapid rate of heating resulted when 
vacuum packed corn was agitated during proces- 
sing by either end-over-end or continuous exial 
rotation. 


The rate of heat penetration exzpres- 
sed in terms of equivalent process time for 
different types of can rotation and for vacuum 
pf peas ans corn is shownin table II (pa- 
ge 13). 


The shorter sterilizing times which 
are made possible by agitation of vacuum packed 


Fig. ll. 


* 
eat RN ys Mk Nien Gaetan dares . 


Fig. 12. Retort with rotating cage-determining heat 


4 


3 


penetration during rotation of cans. 
‘ 
; 


cans during processing result in a striking improvement in the color and flavor of corn. This quality im-_ 


mine retention data in vacuum packed corn subjected to bacteriologically equivalent still and agitating 


provement is manifested also in the relative degree of retention of the heat labile vitamin thiamine. mie 


sterilizing are shown in figure 13 (page 13). 
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RELATIV? HEATING RATES IN VACUU! PACKED VECE 


Product Type agitation 


Sweet peas End-over-end 
Continuous axial 
Intermittent axial 


Still 


End-over-end 
Continuous axial 
Intermittent axial 
Still 


(+) After Ball. 


307 x 306 cans 


\ 


Percent retention 


f 


g 
g 
x 


g 
g 
Zz 


‘style corn were packed in 1949 and ove 


bi Conventional cream style corn 
the kernels and subsequent scraping, 

‘kernel corn is made by cutting essertially 
‘silk, bits of cob, and other extraneous matter. 


In the last several years 
Kernels of corn are cut from the c 
and part of them are t 
ieces. 


wa 37 ) . 
and inspected 
May not be slit into smaller p 


portion in which they are mixed depends upon the preference 0 


sections of kernels usually comprise well over 


Work on comminuted corn 
ize certains foods products ( 38 
uct in such a manner that during 
style pro¢uct. 


). Reduction o 
sterilization 


from whole cor 


14 to 19 (page 14)- a method of pa 
which oe ee conduction, rst. Thi 
On top is placed the mixture of brine and kerne 
of the three components is not high enough to p 
cooling, or if the amount of brine use 


Retention of thiarine in vacuum packed white corn steril- 
ized by agitated can an convention methods. 


a " comminuted " cream style corn 
ob in the same manner as for whole kernel corn. 


hen comminuted to a creany 
Finally the cream is blended 


led to the "Crem 


TABLE II 
TABLES AGITATED DURING PROCESSING - 


307 x 400 CANS ( 34 ) 


Reel Speed 


R.P sie 


Sterilizing 
Value (+) F, 
Minutes 


Calculated processi 
Time at 250°F = 


Minutes 
OOO 


9.6 
9.9 
13.2 
20.0 


7.4 
7.4 
7.4 
7.4 


9.8 
9.8 
9.8 
9.8 


12.6 
11.8 
14.0 
35.9 


5. Other agitation 


In liquid from 
cans 


over-end rotation of a¢ 
foods during processing have bee: 
studied recently ( 36 ) Cans were 
rotated at a speed such that the ce 
trifugal force acting upon the 
approximates the force of ¢ravity at 
the center of the can. Movenent of the 
"headspace" in the cans caused an agi- 
tation of can contents. It is ciaimed 
that higher processing temperatures 
can be emploved without scorching o1 
overcooking, and thet the shorter pro- 
cessing times result in improved quality. 


Bel 


In solids from 
agitated cans 


In solids from 
conventional cans 


6. New types of cream-style- 
corn 


space to new procedures employed in 
canning corn, it might be well to state 
that in the United States corn is one 
of the large volwne canned food prod- 
ucts. Over 17 million cases of cream 


r 15 million cases of whole kernel corn. 


is prepared from corn remove 
causing it to have a creamy consistency. 
whole kernels from the cob. 


@ from the cob by shallow cutting through 
As its name implies, whole 
The kernels can be washed to retove 


has been packed on an increasing scale 
They are washed 
consistency. The remaining kernels may or 
with the slit or whole kernels. The pro- 


f the iné@ividual canner, but the kernels and 


half of the product. 


f processing time is made possible by stratifying the prod- — 
heat transfer is more rapid than in the conventional cream 


comminuted kernels, and brine as shown in firures 
the comminuted kernels or creat component, 
s layer usually occupies less then a third of the can volume. 
ls which heats rapidly by convection. If thé mean temperature 
a normal vacuum in the container after processing and 
411 the interstices between the kernels, the 


” 


n kernels, 
cking is to place 
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Before devoting aé¢ditional ~ 


ogevac" procedure for reducing the time required to steril- Fd 


» 


fter sealing, the 
‘ standard closure is satisfactory. Immediately a 

odediaed ee re che crooeaesné {4s done ina still retort, the container preferably remains in 
conta r) £ 


this inverted position during the sterilizing process. 


Mc es ee MMe 
Conduction 
—- into cream — 


Ye ae a 
SSS Se 
GS 
i, = »\ 


r= 


GE 


=~ 


x] 
a 
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eos Convection ) ij ih 

pe \\\ ! me brine }j 

S=. : (tee a? 

e= Wai, J ‘ Vl 
Fig. 18. 


Fig. 14 to 18. Cremogenized corn diagrammatic sketch of filling and heating. Food Engineering. 


Fig. 14. First, concentrated cream component is filled into can; Fig. 15. Then kernels are put 
into can on top of cream component; Fig. 16. Next, brine is added, filling space around kernels; Fig. 17. 
And sealed can is inverted for processing (desirable but not necessary); Fig. 18. Heat flows into product 
by convection and conduction. 


During sterilization the temperature rises rapidly within the mass of kernels and brine. Since the 
layer of cream is rather thin, heat transfer to the center of the layer by conduction is obtained in a much 
shorter time than in the premixed conventional product. After processing, the cans must be agitated to mix 
the contents. 


Equivalent processes. for Cremogevac and conventional cream style corn have been published by those 
who developed the method. There are shown in table III. 


Still another method of rapid- 
ly processing cream style corn at high 


TABLE III 

temperatures has been devised ( 39}. 
The new method permits agitation of EQUIVALENT PROCESSES FOR CREMOGEVAC AND CONVENTIONAL CREAU 
contents ina continuous pressure STYLE CORN ( 38 ) 
cooker without curdling. Following 
the conventional practice of cutting 
and scraping the cobs, brine is added cabo Gavan as een it hoe a acca 
and then a specially formulated non- ibchiane! shsechaadmeatishal ROM endcee | ) ee a Need 8) Epo eg 
curéling starch. The amount of starch 150 1 33 
added may vary considerably depending 2 Vee 
upon the nature of the corn. 303 i 

In using continuous pressure 2 Stan. 
cookers for cream style, initial con- 
sistency, as contrasted with final 1 
consistency, is of the utmost im- 2 Vac. 
portance. Initial consistency must be 303 
maintained below certain maximums to 2 Sten. 
allow proper heat penetration and thus 
insure the effectiveness of the steri- i 
lization process. A special type of 2 Vac. 
consistometer is required which cor- 303 
relates the initial consistency with 2 Stan. 


the rate of heat penetration. Since 
the time the corn remains in the 
blending tank will also influence the 
consistency, another instrument is used immediately before filling to measure the consistency automatically 
and add water if required. Proper filling of cans is also essential for adequate sterilization since over= 
filled cans heat more slowly than those containing a normal amount of product. 


Using the new procedure, white corn and yellow corn have been processed at 250°F in No. 2 and 303 
cans for less than 15 minutes; by contrast, the conventional retort process is 70 minutes. As could be ex= 


pected from such a reduction in sterilizing time, there is a major improvement in color and flavor of the 
product. 


7. Radiations and antibiotics 


PROCTOR ( 40 ) has recently summarized the many attemps to sterilize foods with little or no heat 
by application of various radiations. 
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Up to the present time s 
i. lethal pacer Rg onic energy has not been found practicable although it appears to exert 


4 ‘Radio frequency waves and infra-r 
ither than that resulting from the rapid proalotion of teckee aes neve no signi sieent yatta 


Practically no heat is produced by irradiation with ultr 
was @ surface effect only. X rays exert a lethal effect on many of the common spo 

produced at high voltages, three megavolts or higher, have runt penetrating power an! chow 1ethat aa 
nm a wide variety of microorganisms including heat resistant spore formers. Due to the inefficient conversion 
yf cathode rays to X rays at the target, it is not practical at present to use X rays from electric power 
pources in the sterilization of foods. The exposure times necessary to produce the roentgen dosages required 
oO obtain complete destruction of organisms are too long, at least with presently available equipment. How- 
ver, & much greater intensity of camma radiation may be available from radio-active by-products of nuclear 


he expected that increasing availability of these waste products will stimulate much more work 


Cathode rays have been proved capable of destroying all microorganisms in foods. The electron beams 
tan be produced at high intensities and sterilization is accomplished rapidly - usually in a few seconds or 
.ess. For a given energy the penetration however, is much less than with X rays, with present laboratory 
quipment, food sterilization is limited to layers less than an inch thick. More radiation energy is required 
;0 inactivate enzymes than is necessary for sterilization. Certain undesirable flavor and color changes 
ave also been produced in some foods subject to irradiation by cathode rays. To the present time, these 
jave not been explained or controlled. Further experimental work will be necessary before cathode ray irra- 
liation can become a commercial method for canned food processing. 


Late in 1949 the use of the antibiotic "subtilin™ and mild heat was sugrested for the preservation 
)f certain canned foods now preserved by high temperature processing ( 41 ). Interest in the new method was 
stimulated by numerous releases in the trade journals. Subsequent work in this and other laboratories has 
sroved that subtilin and mild heat cannot be relied upon for the destruction of spore of Cl. botulinum or 
iz eee te types in the low-acid canned foods which are preserved by high temperature sterilization 
Subtilin does appear to be effective in inhibiting organisms responsible for flat sour spoilage in 
Mtomato juice. This observation, however, offers little promise of technological use, because if the anti- 
biotic were used as a supplemental agent in the preservation of acid products, its employment would be only 
lan insurance against unusual contamination by spoilage organisms. These are already controlled in regular 
tanning operations. 

Although results of the recent studies have contradicted the promising results reported by the 
original investigetors, and the idea of using antibiotics raises many questions which would take a great deal 
Hof research to answer, most bacteriologists in the industry agree that it is desirable to conduct further 
fresearch on the use of antibiotics in food processing. 


a-violet light, X rays. Ultra-violet light 


"VY. NEW CANNING EQUIPMENT 


(f 


Ammonia 
Vapor 
Separator 


SAAAANAAANAAAANANAAN AAA 
be 


Great strides have been made in the 
mechanization of canning operations. Through 
Mthe installation of new equipment, and the 
instrumentation of existing equipment, canners 
Nhave been able to convert some operations to 
Na fully automatic basis and other to a semi- 
Nautomatic basis. This has usually led to higher 
line speeds and improved quality products. 
| Space will not permit aiscussion of 
ithe many pieces of new equipment which have 
been developed. Accordingly, only three items 
and anew method of cleaning raw foods are 
described. 


efrigerant 
Vavorizer Refrigerant 
Condenser 


y 


Ammonia vapor 
Liquid Aumonia 
LLL EEE 


TUIITINNNINNIN 


Liquid Ammonia 
VELL LLL dd 
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Aumonia vapor 
ULLAL 


SSS 
> 
* Ss 
SQA 
|. High vacuum-low temperature (== 
evaporators y ex . 
Z ee S 
Ammonia Z Sy 
prec” Z Secondary 
of evaporators are now Compressor Y ‘ Secondary 
ety the production of i? one Z ete: 

44 45 46 ‘ mt =O Concentrate Raw juice 
ic areal Wincee apes Florida and Cali- laaeeae jeore on here Enters here 
Beenie 6 Soy ap in that it utilizes Li ep 
of a perrigerant compressor Systen rated E. 

a=) peed ' jarrarmatic sketch 0 
frou the juice in one tubular heat exchanger 4,, 19, Low temperature evaporator dia¢ 


Pe jer apparatus. Western 
with heat obtained by condensing compren st peepee pn in i.ojonnie 
amm or is en c arti : 
a Booond fees Gethanger py evaporating liquid 
ammonia. This gives an approxima 
system of high efficiency- 


A diagrammatic sketch oO 


he evaporator is shown in figure 19. Raw juice is pumped to 


f one stage of t 
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: 

1 
{ 
| 
; 
: 
if 
. being employed in 
| 

: 

; 

: 


: ; i falls to the bottom of the tubes whic 
a rtical tubular heat exchanger. As the film of juice : 
are De tae nish vacuuz, heat from the compression of emmonia vaporizes part of the Wee RCE ote va 
vapor moves into 2 horizontal vapor separator and then into the condenser. This is a pdt es ubulat 
heat exchanrer. The water vapor is cooled by evaporating liquid ammonia throurh an expansion valve. 

es ; s - lids to approximately 20 per cent 

In this first stage the juice is concentrated fram 8-13 per cent so 

It then avertioves intoa similar second stare evaporator where {t is concentrated to about 40 per cent solids, 
In the third stare the solids are increased to approximately 60 per cent. 


1e campressed ammonia (105°F) eliminates the hazard of local overheating 
lied to the compressors is the only source 


The low temperature of tt 
Furthermore, no steam or outside source of heat is used. Power Supp 
or energy. 


2. Retort crate loader 


The hvdreulic retort crate loeder and unloader, like the competitive magnetic an¢ suction cup loaders 
is designed to speed the careful and orderly loading and unloading of retort crates with a minimum of labo; 
( 48 ). 

A loading teble witha sheet steel top capable of holding about 100 No. @ cans is placed at the en 
of the canning line. The containers are conveyed to'‘this table from the closing machine. Built into the 
floor at the end of the table is a hydraulic lift having a circular platform slightly smaller in dianete 
than the ret.ovable bottom of a crate. As the cans accumulate, an expty crete is placed egainst the end o 
the table over the lift. The lift then raises the bottom of the crate and the operator pulls the cans om 
the bottom with a strap. After the first layer is completed, the lift is lowered, another plate is place 
on top of the first layer of cans, and a second layer is formed, etc... For unloading, the filled crate i 
placed over a similar hydraulic lift installed in the warehouse or casing area and operates in reverse, th 
operator pulling off one layer at a time with a strap. 


3. Chemical and steam peeler 


Efficient chemical and steamveeling machines have been developed in the last few years (49). Unit 
ere evailable for the peeling of products such as peaches, apricots, and tomatoes which coat the fruits wit 
chemical, expose the coated fruit to superheated steam, end then wash off the disintegrated skin and chemice 
residue. 


By varying the concentration of lye in the dip, and by controlling the wettability and viscosity ¢ 
the lye bath vith other additives, it is possible to carry into the steam chamber on the skin of the frui 
that quantity of chemical which is just sufficient to react with and consume the skin when activated by ste 
at 300°F. The time of exposure is of the order of 10 to 14 seconds. 


Because of the ability to control independently the lye concentration and temperature, end the subse= 
quent reaction temperature, this method is expected to be useful for peeling a wide variety of crops. 


4. Froth flotation 


The principle of froth flotation, used so successfully in recovering mineral from low grade ores 
has recently been used to seperate nightshade berries, splits, and general extraneous matter from peas ( 50 | 
This principle of selective cleaning is based on the fact that impurities mentioned previously are not wettt 
by water but are entrapved in a frothy emulsion. The latter is made by forcing bubbles of air through wateE 
conteining a mixture of oil and wetting and emulsifying agents. The foreign materials are carried to the 
top of the tank and are skinmed off while the peas are removed fror. the bottom of the sank. In addition 
cleaning the peas, this method has been applied to the cleaning of other legumes such as Lima beans, soy beams) 
and some types of berries. 


A flotation method for cleaning cut kernels of corn is also employed but without the oil emulsid@i 
( 51 ). In this metho¢ addition of a little rround raw corn cxuses the mixture to be self-frothing. The foal 
cerries the hulls, silks, bits of husks, end other foreign material to the surface of the washing tank whit 
the whole kernels sink and are removed from the bottom of the tank. ; 


In this rather lengthy discussion we have attempted to show that important technical progress Wa 
mace by the canning industry in the United States in the 14 years since the First International Canner 
Convention. As for the future, we think that it is extremely significant thet every phase of the canning am 
manufacturing industries is repidly expanding its research staff. Past experience with expanded researé 
programs would indicate that an era of even greater technical progress lies ahead. 


The authors wish to acknowledge the many helpful suggestions of th 
the Research Department during the preparation of this pasbecen pees A on Seyi 
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i Although during the last 10 years the French Food Canning Industry has, without doubt, evolved 
Bveloped considerably, no really new technique has been applied in the preparation of canned foods other 
han fish. In fect, in the field of French canned vegetables, fruits and meats, the only development which 
in be seen is the adoption of certain improvements in standard techniques and in an important increase in 
ae means of production, by the installation of more and more highly mechanised continuous canning lines. 
The efforts of the industry have, moreover, mostly Been directed along the following lines : 
. - rationalisation of production; 

- improvement in the hygiene of production; 

- the choice of raw materials especially suitable for canning. 


-” The effect of all these has been towards a reduction in the net cost and in the obtaining of high 
dJality products both fron the point of view of flavour and nutritive value. 


i Considering canned foods as a whole, the most important improvement made to existing techniques is 
he general use of hot closing of containers and their rapid cooling after processing. 


. Depending on the product, hot closing is obtained either by the addition of hot brine, by heating 
he product before it is filled or by the general adoption of heat exhausting before closing. 


t The re-heating of pasty materials is carried ot in standard equipment consisting ofa steam jacketed 
bbe through which the product is carried by a screw which is sometimes also heated. 


— 


- As regards exhausting, it is mostly done with hot water, preferably heated by steam, and the ex=— 
Austers used ere of various types, differing only in the methods of carrying the containers through them. 
he most recent model (Type P.C. Licence P. CARVALLO) is fitted witha conveying chain of special construction, 
mich allows of automatic linking of the filler to the seamer, as well as of conveying different shapes of 
ans. They are also equipped with controls maintaining a standard water level end for the re-use of the hot 
a, er. 
o The principle advantages are uniformity of treatment of the cans and a notable saving in steam con- 
he tion by the re-use of the hot water from the overflow. 
In addition, for several years, equipment for closing cans or glass jars under steam jets, has heen 
sed. 1 Ng 5 
ili i j 2 a out by immersion in cold water either 
The rapid cooling of containers after sterilisation 1s carrie 
it atmospheric peak sieve Eiter coming out of the retort or under pressure in the retort itself. 


: t for fil- 
i eneral equipment, the most notable progress has taken place in equipmen 
) Vee anseeriiieing and in the equipment generally called “end of line". In fect, all equipment 
Be cecking in cans or glass jars, has been improved. Models based on new peepemi | bbe prairie 
: lers hes spread to.all products for which they are sui a ee s e sane To & 
core (or whieh Seterel, Yrench manufacturers have produced improved models for round as well as for 
> € { ! 


irrerular cans (1 ). 


’ 
f 
’ 
i 


a — EOS 
NOTA. Figures between ( ) refer to Bibliography, p- XV - 6 ; 
| XV.| 


As far as sterilisation is concerned although cneienapinel, retorts is amin Aten Meteo cn oe 
: ne I 
until now the most usual equipment in France, it has gt Me oury thermometer ana EBS recording thermomes 


isation operation, 
nee more T ets i trol of pressure and temperature and equipment 
jonal operation, e.g. automatic contro Pp 
eee ing in the retort itself. * “A certain number of canning lines have been equipped with con- 


tinuous pressure cooker coolers, a new type of particular interest being the P.C. 100-102 eg 
This has recently been built by a French manufacturer and is of entirely new design, and one more 
rational than all other continuous pressure cookers now existing. 


10m high in which is carried out pre- 
ists essentially of three vertical columns each about 8 
heating, Siete ination and cooling respectively. In pel hams sp pte pagad bere «i eee are eae 
: i ts of hot and co ; = 
the atmosphere, there circulate respectively, curren Bee ee ee nen is eae oom 
i m under pressure. The loading and unloading of the cans takes Pp 
Feeidaadeaher level of the equipment, either at the bottom (P.C. 100) or half way up (P.C. 101), according 


to the particular requirement of each factory. 


kets which are attached at their 
cans are conveyed through the cooker in tubular perforated bas 
ends to eo siess chain of new design, which carries them successively through the three columns for pre- 


heating, sterilising and cooling. 


j hronised pusher arm 
The loading and unloading of the baskets is carried out automatically by a syne 
'which takes the Guster (lined cans from a conveyor coming from the seamers and places the cans coming from 
the steriliser on a belt which carries them to the labelling and casing machines. 


The advantages of these sterilisers are particularly : 


- the use of tubular baskets which enables all shepes of cans with a maximum dimension less than 
the diemeter of the baskets and even glass jars to be handled and ensures the independence of the conveying 
mechanism from the containers ané of the containers from the conveying mechanism; 


: - the use of columns of water which allow of the introduction of the containers into and removal 
from the sterilising chamber without any special valve mechanism. These pre-heating and cooling columns form 
hydraulic joints and keep the steam inside the sterilising column. Besides the simplicity and security re= 
sulting from the elimination of all valves, this principle allows of a gradual increase in the pressure oD 
the cans as their temperature rises and a progressive diminution of the pressure as they become cooler. It 
also avoids the introduction of air into the sterilising chamber with the cans and hence gives better heat 
conductivity from the steam and greater uniformity of the conditions of heating; 


- the use of counter current working which allows of the progressive heating and cooling of the 
container and thus involves less’strain upon metal cans and opens up the possibility of handling glass con= 
tainers, and the re-use of the heat from the cooling water. 


The equipment works at a normal sterilising temperature of 120°C and under this condition its out- 
put is of the order of 150-1/1 cans (850 ml each) per minute. 


The sterilising temperature may be adjusted at will by simply raising or lowering the water level 
in the columns, by varying the height of the overflow in the cooling compartment. In fact, it is the heig 
of the water which acts as controller of the stear pressure in the sterilising column, and the uniformity 0 
this level end hence of the pressure and temperature of the steam during operation, is maintained by a simple 
reculator of the "Genevet" type orasimilar system with an accuracy of + 2 centimeters, that is about 1/25°C. 


Finally, certain ancillary equipment for loading and unloading batch retorts and for the mechani- 
sation of the handling of filled cans by the use of labelling machines, casing machines, etc., has been dé~ 
veloped to such an extent that a certain number of canneries are able to handle filled cans completely au- 
tomatically from cooling to warehousing. | 


In addition to the various improvements mentioned above, and in connection with the efforts made by 
factories to improve their organisation and the rationalisation of production, should be noted the increasec 
use of mechanical methods for handling raw materials and empty containers, e.g. the perfecting and adapting 
of various means for conveying material in course of manufacture from one point to another in the factory. 
or for joining different items of equipment : conveyor belts of various types and kinds, bucket elevators. 


hydraulic methods of conveying using pumps and flumes, cable and slat conveyors for filled and empty cans 
etc... 


Finally the effort made towards improving hygienic conditions of manufecture has resulted in par 
ticular, in the greater use of stainless metals, chiefly stainless steel, in the choice of equipment whic! 
is easily cleaned and in certain cases by the use of modern antiseptics and detergents for cleaning and steri- 
lising it. Chlorinated water is also used for certain purposes such as the cooling of cans. 


Having thus reviewed the improvements made in methods and equipment common to the different type 
of canned food it now remains to examine the modifications and developments specific to each one of them. — 


I. CANNED FRUITS AND VEGETABLES 


- 


As regards vegetables, it is in the manufacture of canned peas, green beans and tomatoes, which ar 
the main products, that the greatest progress has been made. ; 

Firstly, for these three products great efforts have been and are being made to improve the qualit 
of the raw materials, by the selection and production of new high yielding varieties, which are well adapter 
to the treatment they will receive during canning, e.g. peas especially adapted to vining and giving a hig 
proportion of “fines", green in colour, sweet and tender and with as little starch as possible. Greeh olee 


without strings and skin allowing of mechanical snibbing. Tomatoe i 
Bees Oo Nee gene “ORI t g atoes of high total solids with deep col 


In the pea canning industry manufacture has been highly mechanised 1 
the installation of complete canning lines. ries: ADE RAS®. SRO oe > 
: ‘ a 
a, XV-2 7% 


EE al 


ire re a vitting wee ena ene the whole plant has become more general and is more and 
models adapted to the special conditions of the French canhine Gndueeres more oF hese rep lite ae 


ie In graders no marked in : on 
‘a nprovement h 0 * - 
Crease their efficiency and output. as been made other §han certain mod? tics tions. to in- 


Cleaning equipment and in particular w , ay eae 
Miirication of the standard principles used poroccas ci ee removers, have been improved but without ’ 


| 


one piece of equipment to another has developed, thanks to the production of pumps specially built for this 


A few factories have used brine eraders of American origin and the hydraulic conveying of peas from 
purpose. 


The canning of green beans also tends to be more mechanised, largely because of the development of 


Varieties without skin and strings and by the ad i pi 
ES tye tatton ‘Btaten ng y e adoption of equipment for sorting, grading and snibbing as 


For tomatoes the major developrients are concerned with the improve tin 
: ra 1e imy ment of equipm € 
washing which result in a reduction in the infection of the raw material. be gray a oe 


: The mechanisation of tomato canning has also been increased b the use of Itali les cor 
sisting of hot breakers, de-seeders, pulping machines, heat exchanges ant finishers. On the other Landaa 
progress has been made in the field of concentration where the Italian "boules" have been replaced by con= 
centrators with rotating heating elements, sometimes with multiple effect evaporation, which allow of the ~ 
concentration of the puree at a much lower temperature than in the past, from which results a marked im-= 
provement in the colour and flavour as well as an increase in the content of thermolabile nutrients. 


' 


‘Finally, the filling of tomato concentrates ata temperature of about 90°C has become general, which 
@liminates the need for sterilising the filled cans, at least for the larger sizes. 


In the canning of fruits, mechanisation is less developed than in canned vegetables because of the 
ereater variety of rav materials which are handled. 


However, mechanical eraders using divergent belts have been adopted for the size ereding of certain 
fruits such as cherries and plums, which are stemmed and pitted by machines which differ onlyin detail from 
those used in all other countries. The mechanical pitting of fruit such as apricots has been the subject of 
Jsome investigation and certain patents have been taken out,but the machines are not yet in commercial use. 
The reneral use of lye peeling for peaches should be noted. 


J Finally, sterilisation is now more and more carried out in cooker coolers at atmospheric pressure, 

mn which the cans are rotated about their axes. Several types of such equipment, based on different princi- ~ 
Bles, have been made in France, those most used having been developed by P. CARVALLO of which there exist 
several models. They usually consist of two rectangular containers joined together, with a constant level 
Mof water, one being heated by steam coils and acting asa steriliser and the other fitted with counter current 
of cold water for cooling. In each container the cans are placed horizontally and moved forward by rotation 
ibn a track over which they are drarred by a system of chains and slats. The speed of movement and rotation > 
mis adjusted by a variable speed gear on the driving chains. 

; Amongst the other systems of continuous cooking and cooling at atmospheric pressure developed during 

she last few years, the "Hema", Ribes and Pallu systems should be noted. 


4 In the first two the heat treatment is carried out while the cans are rotating, while in the latter 
he cans move forward in a vertical position without rotation. fe: 


1 In the "Hema" steriliser ( 3 ) a cylindrical rotating drum carries’ the cans along 4 continuous he- 
iical track which moves them forward and rotates them. 

nsists of two containers, one on top of the other, in the form 0 
helical tracks are placed. These are coaxial and of contra 


: ; Yi; j a by means of a system of verti- 
| ned torether at their lower ends. Movement of the cans is produce 

. eo neiine “Riagaberpe’ carry them forward at all levels of the spiral track. The machine has no mechanical 
Noarts turning in the water, the rods moving the vertical pusher arms being driven by a motor placed in the 


ee-central space of the containers. 


The Ribes cooker cooler ( 4 ) co 
Ma horizontal ring, in the inside of which two 


sv " which carries the cans continuou- 
Hi i “4, equipment has a conveyor system of “balancelles”™ w 
sly in a roe et on enrough the sterilisation end cooling baths after having passed through a pre- 
we eee Tt has been more specially designed for handling glass jars. 
te i itation 
a system of cooking and cooling in a water bath under ag F 
i agers eee ne eecee otore” ( “vie In this system the cans are arranged ina cylindrical perfo- 
ee pa side a trough of rectangular section with 


4 : i "7 n turn in a vertical plane ni 
. Sear oF epcoiel conten tation of the basket is carried out by the action of small steam jets playing 


pn paddles mounted on the periphe 


» 


< 


ry of the basket. > 


il. CANNED MEATS 


the increased use of roel onion and ep 

t roducts of a vacuum "Jaeger" 7 mixer consist- 

eter” Pi oh revolved about a horizontal axis a Rs pes 

fa Looby pis Sainte the opposite direction to that of the cone ne ith a des, 

4ié drives the mixing a e pppeyacuum pump and when sufficient air has : is roteeae 

fee 728 the apparatus 2° Brees: 1 in the high degree of deaeration of the product nl ae an ee - 

i See awit cawnt which reduces the risk of heating and crushing the particles of 
n ié m y : 


In this branch few jnovations can be found except 


«! ri reparation roous. 
eee et conta! with an air tight lid wh 


fhe particular use of this 1 
Minetion of sharp angles 
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Amongst other developments in the meat canning industry is a tendency towards the-use of vacuum 


closing of cans for various products. 


Ill. CANNED FISH 


m i i tic equipment which has characterised the 
gency towards mechanisation and the use of automa | 
food Sains aamaeey in France in the last decade has only really touched the fish canning agit! sing’ 
1946/47 Until this date developments in the industry have been mainly concerned with the organisation an 
rationalisation of work in the factories by a modification of methods or of equipment. It is in this sense 
that one should note ate : . 

m j the cans to e operators who are 

- the use of mechanical arrangements for conveying the fish and t 

beheading Rosine or packing sardines. This equipment of the "roundabout" or cont inuous belt type permits 
in particular a great reduction in “goings and comings" and in loss of time by the operators; 


- the use in sardine canning lines of mechanical briners and washers es = Be 
- the introduction of semi automatic equipment for the beheading, boning and packing of tunny ( 1.3 


Apart from these improvements the standard methods of manufacture had not changed very much. 


However inthe last few years several entirely different methods of preparation have been perfected 
which give a much higher degree of mechanisation in manufacture. : 
At the present time there exist apart from the standard methods of frying in oil (for sardines) and 
of cooking in brine (for tunny and mackerel) two general methods for cooking and drying applied specially to 
sardines, and distinguished by the fact that in one heat treatment is carried out before packing in the cans, 
whereas in the other it takes place after the fish are in the cans. 


{ 


1. Cooking before canning 


= Se eee ee 


a) Cooking in hot air or steam : 
The method consists essentially of the replacing of the standard frying by treatment in hot air or, 

steam by conveying the fish through tunnels or by holding them in ovens. 
- 


Cooking in steam before packing has not been adapted to any continuous equipment, but various con 
tinuous systems for cooking in hot air have been suggested during the last few years. Among these the Toque 
system seems of most interest. 


This system consists of a whole range of technical innovations compared with the usual procedure.) 
Its essential characteristic is the continuous and automatic organisation of all the treatments to which th 
fish is subjected, between evisceration and the final treatment, before packing in cans. It is designed i 
principal for handling small fish ( sardines or sprats ) but with certain modifications may be used for th 
semi-continuous preparation of other fish such as mackerel, tunny, etc... 


The Toquer sardine line ( 10, 11 ) consists of a large horizontal tunnel in steel in which are carrie 
out the cooking and drying in hot air, and at the entrance of which is placed a mechanical arrangement fo 
preparing the fish. At the exit of the tunnel is a special system of tables for trimming and hand packing 
consisting of a continuous woven wire belt. At the beginning of the tunnel the whole fish, previously brine 
are hooked by hand by their tails to flexible clips fitted on specially designed frames. As these frames 
are filled they are clipped on to a conveyor chain which carries them successively : 


a) through a mechanical beheading evisceration station; t 

b) through a water jet washer; | 

c) the cooking drying tunnel followed by an air cooling section. ; 
On leaving the tunnel the frames come on to the packing tables where mechanical trimming of the nec 


takes place and finally the fish are unhooked and packed by hand in the cans by standard methods. The li 
is capable of handling 500 kilogrammes of sardines per hour. . 


For tunny and other fish the raw fish, trimmed and cleaned is placed in ltuoulds without bottoms o 
a shape similar to the final containers. The filled moulds are carried on cooking trays through the oven 
On leaving the oven the packing of the cooked fish is done simply by placing the contents of the moulds i 
the cans. This line % capable of handling about 800 kilogrammes of fish per hour. 


b) Infra-red cooking . 


tunnel. The main interest in infra-red radiation lies in its power of penetrating some cist 
u ; ance into t 
fish thus, giving a uniform cooking and a rapid drying from the interior of the tienes: . 


* 


%, 
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z Cooking in the cans 


The mechanisation of continuous methods of manufac 
2 m ture made a great step forward with t = 
* in oe rec Sialehoergy for cooking the fish after packing in the can. The ranegeee work undorsaneneal ; 
france after the war has resulted in the perfecting of two general methods of treatment of sardines and other 


small fish. 
> 


a) The M. & P. system (Mather & Platt), 
b) The I.M.c. System (International Machinery Corporation). 


as The two systems have several similarities in princi de 
: pal but they differ widely in the pr a= 
tails of construction and design. In the first case it should be noted that the ll. & P line 46 really Bae 


“Semi-automatic whereas the I.1/.C. line is desipned for continuous nd tom 2 f 
of the fish in the cans until seaming. . ® autonatio °e a a 


" 


j The M. &P. line ( 11 ) consists essentially of a grouping of three tunnels similar to ste aust 
boxes with conveyor belts. The first two tunnels are joined together directly whereas the second aula 1 
have a centrifugal drier between them. The fish, brined, beheaded and degutted following the usual methods 
‘ere first of all packed raw in the cans which are then placed in single file on the conveyor which carries 
them through the first two tunnels. In the first tunnel (the pre-cooker) they are subjected to hot air, in 
the second (the cooker) to steam. On leaving the cooker the cans are placed by hand on metal trays with 7 
Mesh covers. These trays are then placed vertically in a centrifugal drier running at a speed of about 450 
revolutions per minute. This draining operation has the object of removing the liquid phase (juice and fat) 
6xuded from the fish during cooking. After drying the trays are taken from the centrifuge and the cans ar 
Unloaded. They are then placed on the belt of the third tunnel ( the drier ) where they are subjected toa 
pcurrent of hot air to complete the drying of the fish. Oiling, seaming, sterilisation and cooling follow and 
are carried out by standard means. The capacity of the M. & P. line is of the order of 3,000 1/4 club cans 
per hour or approximately 700 kilogrammes of raw fish per hour. 


ory 


The I.M.C. line ( 15 ) wmnsists of a single mechanical unit comprising three essential sections 
arranged in the form of superimposed tunnels, first a steam pre-heater, then a hot air cooker, and then a 
steam exhauster. The three sections are joined together by a conveyor belt which carries the cans continuou- 
Sly from one to the other. The raw fish is prepared and then packed by hand in the cans previously spray 
with oil and filled with a pre-determined quantity of brine. The filled cans are then placed on a loadin 
Platform at the beginning of the machine where they are grouped in lines of a variable number of cans a4 
mcorcding to their shape and the size of the machines. These lines of cans are then covered with a wire me 
tray,so designed as to attach each line to the transporter chain of the machine. After they have been t 
m™ttached,each line of cans is carried successively through the three sections of the equipment. Before goi 
into the first section the cans are inverted to drain off the original brine and eliminate all traces © 
blood, scales, etc.. They are then returned to a horizontal position and passed under a series of jets where 
meach can sutonmatically receives a fixed quantity of fresh brine. They then go through a steam tunnel where 
they receive a preliminary cooking in brine. On leaving, they are turned upside down,which allows the bri 
to drain away,and in this position,they enter the hot air cooking and drying section,made up of a number | 
superimposed horizontal chambers. Attached to the conveyor chain the lines of cans pass through these chambe 
alternatively right way up and reversed in such a way as to permit the draining of the fat and juice exude 
Prom the fish during the cooking. The cans then enter the exhaust section at the entrance of which a series 
of jets automatically put into each can a pre-determined quantity of oil. On coming out of the machine the 
fire mesh covers are automatically unhooked from the conveyor chains which continue through 4 derreasing 
Msection under steam jets before returning to the loading station. The cans are then carried to a seumer and 
So to the sterilizer. 


Ph 
The I.M.C. machine is now made in three models which differ only in their output. Model 330 for — 
50 1/4 club cans per minute (with covers for conveying the cans in lines of eleven), the 230 model, 25 1/ 
Hclubd cans per minute (cans in lines of eleven), and the 450 model, 200 1/4 club cans per minute (with covers” 
Nfor 34 cans arranged in two lines). a 
i igh temperature at which 
& In the latest models the exhausting section has been eliminated since the hig p 
he cans come from the ovens is sufficient for closing hot, particularly as the oil added to them from the — 
jets is kept as a temperature of 90/100%. 


4 f the preparation lines, efforts have recently 
ontinuous mechanisation o prep ’ 
b eee antnes: the automatic beheading and evisceration of sardines. The beheaders 


ib: cting machines for . 
ee Go ta now heve never given complete satisfaction commercially since the problem of mechanical be 


i i ding and placing of the 
ne by the absence of suitable automatic equipment for size gra 
isn i tha Sete cctne unchive. Recent investigations seem to have given more promising dala in the 
Wnear future,commercial tests on a high output line will be carried out. The line will consist of : 


- a roller grading machine for separating the sardines into three sizes; 
machine to place the fish and feed them to the beheading machine; __ 
o handle fish of each 


- a 
a mechanical beheading machine adjusted t 


( The capacity of each beheading machine will be in the order of 100/120 fishes per mi 


. ad an I.M.C. cooker. 
Msquipment will be followed by hand packing tables an 
} a jde these improvements should be noted the research work carried out On Cee Se eee 
4 ing "Temes a method based on the differing emulsifying eps vegetable and fish o s ug 
Mrestea ( 9 ) put as yet, has not been developed on a commercial scale. 


Ay 
). This 
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7. Although citrus fruits were grown in Palestine for nearly two thousand years for local consumption, 
stimulus for this production began with the instant popularity which greeted the exports of the Jaffa or 
Shamouti oranres when they first were exported to England in the middle of the nineteenth century. The ex. 
wpansion of the area planted with oranges and other citrus fruit occured largely during the twenty year pe- 
@ricd between the two world wars owing mainly to the influence of Jewish settlers and Jewish capital. It was 
was a result of this expansion, particularly during the 1920s, that attention was given to the developuent of a 
Citrus products industry. The disposal of the large annual quantities of culls ( fruit not suitable for 
port ) and of surplus fruit began to be important. The utilisation of unsalable fruit for local mar 
began with the production of sulfited juices and essential oils in a small factory at Raat - Gan, nea 
wAViv, in 1928, and was followed in 1932 by the establishment of a factory in Rehovot for the vroductit 
wcitrus juice beverages from sulfite preserved juices, essential oils and dried peel for cattle fodder. 4 few 
myears leter there was established at Rehovot the first plant for the production of vacuum concentrated citrus 
juices for beverage use. The second world war led to the rapid expansion in the manufacture of citrus prod= 
ucts, and particularly to the production of citrus juice concentrates for export to England as a source of 
Avit.C. The requirements for marmalade, juice and canned grapefruit by the Allied armies in the Middle Bast © 
Nduring the war also contributed to the expansion of the citrus products industry. 


if The citrus fruits grown in Israel commercially at present are in order of importance : 


| e oval shaped, seedless, sweet Jaffa orange - locally known as shamouti - cheracterized 
by extret.ely EeGice yorate: 2 and rather thick easily removable peel. Its superior quelity for eati . 
out of hand has wade it popular in the United Kingdom, which receives over 60 % of the fruit exported and 

Halso in Eolland, Belgium, Sweden, Poland, Norway and France which with England were the chief importing 
sountries. The shamouti is normally harvested from November to the middle of april; 


2) the Marsh seedless grapefruit which is harvested from October to late April; 
3) the late Valencia oranre, usually harvested frou the middle of liarch to end of Agra: 


Cae 


4) several varieties of lemons; 
5) mandarines, clementines and Sevilla oranges, locally known as hushhash. 


on area planted with and utilization of these different citrus 


pereens eer eye vos. & Sar vey auction was at its height with conditions as they prevailed this 


Mfruit comparing the 1938/39 season where pro 
fast season 1950/51. 
5 it crop 
During the past three years the citrus fru 
Wribution as Baa fruit for local consumption, for process 
essing into citrus products for local consumption. 
Table II, page 2, shows the utilization of the tota 


nd 1950/51. 


was utilized for export as fresh fruit, for dis- 
ing into citrus products for export and for pro- 


1 citrus crop in the seasons 1948/49, 1949/50 
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Variety 


TT 


Shanouti & Valencia 


th re 242,500 522,230 

Sorat eee 93,190 147,500 
Grapefruit 

AOL ae 37,500 70,000 

Sa eY eee 10,500 25,850 
Lemons 

NOSE /S0 .<...--..+ 5,000 

3 Sa ee 


Other Citrus 


1938/39 .. 
1950/51 


eoeeerereereee 


(1) 


UTILIZATION OF CITRUS CROF 


Year 


Area 
in dunams(1) 


Dunams planted 


TABLE I 


Tons fresh fruit 
exported 


TABLE II 


AREA AND UTILIZATION OF VARIOUS FRUITS IN 1938/39 and 1950/51 


Local market 
tons fresh fruit 


43,496 
6,393 
3,710 


15 


N TEE LAST THREE YEARS 


Tons consumed as fresh 


(1 cunam = 1.000 m®) fruit 
1948/49 15,504 
1949/50 22,736 
1950/51 126,795 55,599 


EXPORTS OF THE CITRUS CONCENTRATES 


Sulfited orange concentrate 6:1 in 
n " wv 4:1 " 
Sterile oranre concentrate 65°Brix 
es a Li ro i is ho 
" " " 6:1 " 


Sulfited granefruit concentrate 4:1 in barrels 
n n" 


n 
" " " 


Orange pasteurized juice in No. 


Sulfited crange cells in barrels 
Sulfited granefruit cells in barrels 
Sterile orange cells in No. 10 tins 

Sulfited sweet orange pulp in barrels . 
Pitter orange pulp in barrels .. 
Sulfited grapefruit pulp in barrels .. 


TABLE III 


barrels 
" 


eee ee wee eee eee eee eeee 


coon e eee eee eee ewe eeeanee 


in No.10 tins 
No. 10 tins 


" " 


eee eee ee weereenee 


eee ee eee ee 


ore eee eee eee aee 


6s 1 " bs eeeeneeeeee eeeeneee#ee#*# 
i A " bs SGS oie cts Sea 
2: Cine: fs Shas odie ve bic th eeeees oe 


eeeree 


Sterile orange pulp in No. 10 tins 


reels in brine .. 


892 FS OR 6 OO es © 6 o's 2 .e 9 4184 2 6 O18 SD 


eee ererereer ee ee ers eee eeeesaneve 


@eeeeweseeeeoeoeeoeeeeensee se eees esd 


ee eeweeeeseeeeeeeeeseeeene 


PB Oe POE SO CE C16 OF OE 8S OS O86 66 OTE SS Le 6 ere Oe Sa eine eee eee 


692 6 RP ROSS OO #2 SS OF 0 2 6 6.0 6 5 6 6 C2) d.e bE 6 8 CBee ecire Re ee eee 


PRODUCERS ASSOCIATION TILL JUNE 1951 


1946/49 


1 475,085 
45,672 


1 €76,704 
44,549 


60,411 
83,012 
39,713 


5,811 
396,954 


Tons 


processed 


85,327 
14,063 


2,659 


Tons fresh fruit 
exported 


161,€09 


1949/50 


681,872 


1.121,469 
11,772 
£3,499 

136,678 
47,765 
57,005 


56,867 
214,604 
9,272 
2,616 
12,034 


(TONS) 


74,000 
173,830 


1950/51 


673,253 


2 9£6,166 


31,836 


137,771 
37,912 
4£,858 


125,000 
126,453 


25,367 
25,184 
5,205 
15,512 
67,870 

1 263,046 
430,710 
45,985 
1,115 


“ 
° 
* 


eer > 


. Table III, on the preceding page, gives a Survey of exported citrus products in the last t ot 
cause the need for a more orderly vro¢uction and markets be of citrus fruit was evident for a minber a 
ars before the second world war, the Palestine Citrus Control Soar was established in 1940. This hae con- — 
trol over the existing and projected citrus &rowing ereas and over the picking, packing and handling of citrus 
o and including shipment. The Citrus arketing Foard was set up for controlling and regulating the market 

of citrus fruit grown in Palestine. When the State of Israel was >roclained in 1948 these functions were 
ed in the new Citrus Control and .arketing Board. at this time about 47 » of the citrus growing area of 
009 dunams was Jewish owned. Early in 1949 the citrus growing area of the State of Israel suffered a 
ked reduction in size ané of the total citrus area of 121,000 dunams 80 “ was Jewish owned. The adandoned — 
b owned orchards were larrely neglected and lack of irrigation, cultivation and the severe winter of 1948/ 


9 caused widespread and severe datiace. The productivity of the Jewish owned Citrus orchards was reduced by 
stricted availability of orranic fertilizer, irrigation and cultivation which resulted not only in reduced 
elds but also in poor quality. Steps are now being taken to improve existing orchards, reclaim those of 

the abandoned orchards which can be and to expand prceduction by new planting. Improvement in quality and — 
ield through a better balanced fertilization and an investircation of the suitebility of different rootstocks — 
ire also necessary. Until now the rootstocks used for Grapefruit and Valencia are mainly fron bitter orange. 
lor shamouti in light soils sweet lemon is used. The citrus fruit is grown in small and large privately and 
soOOperatively owned orchards ranging in size from 10 dunams to over 200 dunaus. Cooperatively wanaged smal. : 
wWehards include those owned by the communal agricultural settlements, the kibbutzim, and those owned by 
wWivate agricultural settlements, the moshavin. The fruit is 2acked and shipped by trucks to both private 
md cooperatively owned packing houses ranging in size from 900 m£ for 100,900 boxes packed annually to 
h600 m2 for °00,000 boxes packed annually. These packing houses vary from small and primitively equipp 
mes in which the fruit is merely brushed ané wrapped by hand in dipehenyl impregnated paper to large al 
fhere the fruit is washed, sterilized in borex Solution, size graded and waxed before wrapping and cas: 
The wooden boxes used are secured by wood strips. The size of these boxes is 74 x 37 x 30 em contai 
HeO, 150, 160, 210, 240, 294, 336 and 360 fruits according to sizing. Owing to scarcity of materials 
MQuipment packing is not as standardized or as well mechanized as it is e.g. in the United States. The « 
size of the Jaffa fruit and its tender peel slso present problems in handling, necessitating modification 
Ixisting citrus .acking machinery. Since the fruit is not precooled at the packing sheés and may be 
several days without refrigeration it is now inspected at the shipping point and Decca fumigated with 
md HCN before shipment. Even under these conditions spoilare in shipment on unrefrigerated boats to one 
f@S been hele to a minimum, usually not over 5 jx. Rigid inspection at the shipping port, Decca fum gation 
Oibined with the surprisingly high resistance to infection of the Jaffa orange have been responsible for 
shis relatively low incidence of rot and decay. . 


; o¢ucts industry in Israel is also highly organised and controlled through the C€ 
Me ntrates een association Shion was established in 1944. ‘rhis trade association is comport 
mber firms ranging in size from plants expressing 60 to plants expressing 300 tons of fruit ino » hot 
hich cooperate with each other in improving the efficiency of procuction of citrus pai fen an 
dtrus products, in establishing uniform standards of quality and identity and in enforce ng ; eee 
er the export products. To prozote the welfare of the industry, to develop production metho . an Psa? 
ind to assist the industry in solving its current production problens re to develop new ag he : oo 
leg methcds the Central Research Laboratory of the Citrus Concentrates Producers .ssociation wa 1: 


'1947 through the far-sighted vision of J.8.S5. FRAVERMAN who also was its first director. This labor 


# i D ting toas nearly their capacity as po 
he ié@ual plant and to keep all plants opera 
ee Ter tha nerber pients in obtaining the pane See re attch aaa ne ee 
, fous agencies of the Israe over ‘ | 
Reecmar se Peeer Erne ciste abroad. The Citrus Concentrates Froducers ppete to one eee oe ee 
eae vece bl mete as well as citrus products since the citrus gets}: 3 ai well as for jam ar 
mecoe igre the patenaiog of cucumbers, tomatoes, and a variety of Mit meet Perth of surplaaaae 
i oH ti ie Although at present the industry is largely based 3 ee utilization of ate ee 
eserve procuc te ai the peak of seasonal production, steps are being ee rhs Fy oe sitions ae pepe a 
he et oe devel opment of crops grown for processing. The present e “ee 
Sis throug a 


7 the newcomers have caused short 
h a a@ the need to absorb and settle 
; tein Bee eaceies watch have handicapped the development of the fruit and vegetable proces 
Taw materia a i ex 
Gustries. ae 
- developed under difficult con > 
fe i ve developed and are being eebe 
[it vy interesting adaptation or equipsent ant yrocessee ceycloved cbrceds WY {Sper 20100) Sune partioulas 
Reese event ane Sea i basis. As an ustra indus- 
>¢ ee Bd taal mbi t romote the establishment of an in 
Cal development are now on a fa ieenente have Gonbined™eor meen of an indus~ 
ar Od oa ee a Ba j of currency for purchase of equip i: 
ket in England and local * ( restriction in allocation ae en’ bulla aan 
Ty under difficult economic conditions pin eee setcr, snértaget anne : 
ca Bee ptenmety nfulfilleé local éeman 
Beis’ shortage in cans moades, adhesives, ale eee Ae the sie are v the Sreaeue situation in Israel. : 
ape? shortage. 5n Geet thane: are many useful lessons to be learned from E 
Treating a sellers marke 


pro ucts now ng Dp j j tance are : 
es s BE ate Welfare Feedin Fr ogram and must mee t the minimum st ad- 
Des i a ap z the ritish Child and at rnal W as + € Z . : 


t, vitar i i: 
y Se ada gaan j be readily diluted and u 
Ma trom cans 1 es cae distribution and must be fluid enough to y 
erred from cans into bottles ; 


i j tent and freedom 
++nortance to high vitamin C con : : 
apencond eve the following specifications 3; 
“nierob ial nfection is This concentrate oh cag ake cage a yeasts, now viscosity measured 
n. E 
tom microbial infectio ee tas a yr 280 ne 
Brix uncorrecteé for citr ; 


vitemin C per 100 €; 
Mith the Ingram pipette; 
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he local beverage industry | 


2) barrelled sulfited citrus Juice concentrate for export and for t 
‘ 


including : 7 
a) orange concentrate, usually concentrated 1:6; a 


bd) grapefruit concentrate, usually concentrated 1:4 and to a lesser extend 1:6 and 


c) lemon concentrate, concentrated 1:4. 


are preserved with 1500 ppm SOp- 


All these concentrates 
uices for beverage use usually preserved with 1000 ppm SOe; 


3) Bulk stored sulfited citrus 


4) Canned orange slices and segments in sirup; 


5) Citrus fruit pulp and cells for beverage use; 
6) Citrus fruit pulp for jams and marmalade making; : 
els in brine for export and local candied peel manufacture. 


7) Citrus pe 
The citrus by-products from the peel are : 
1. dried stock feed from peel; 
2. essential oils; 
3. alcohol from peel juice; 
4. alcohol from ground whole peel. 
The present practices used in the production of these citrus products are discussed in general rather 
than in particular aspects since they vary from plant to plant because of differences in available process-~ , 
ing equipment and processing methods and facilities. | 


— a 


1. CANNED ORANGE JUICE CONCENTRATE 
|. Fruit handling practices | 
The fruit is hauled to the plants in bulk in trucks varying in size. As abroad this practice be- 
cause of the damage to fruit at the bottom.layer by that above results in contamination of the juice but 
since the attention here is largely focussed on osmophilie yeast contamination this is not so serious. The | 
experience in Israel is that the surface of the fruit is not an important source of contamination of the | 
concentrate with yeast, particularly with osmophilic yeast. It has been found also that the fruit surface 
early in the season is particularly sterile whereas later in the second season it becomes more heavily con- 
taminated. This is reflected also in the fact that the juice expressed early in the season is more sterile 
and much more resistant to yeast infection than leter in the season. This behaviour has been correlated with 
the occurence of a natural growth inhibitor in the peel oil and investigations on its properties and aistri- 
pution are now in progress. In addition to danger of microbial contamination, bulk handling of the fruit 
particularly during the higher prevailing temperature during the latter part of the season in Israel does 
damage quality. How this practice affects the stability of the. vitamin C and the activity of pectic enzymes, 
particularly as they are related to changes in fluidity of concentrate is not known. The fruit after weigh-— 
ing at the factory are dumped from the trucks into recovery bins. Since dump trucks are not available in 
Israel various methods of dumping have been improvised. In the simpler the truck is backed down and incline 
until it rests on two concrete blocks and then the back boards are removed and the fruit is dumped. In yore 
widely used methods the truck is backed to the unloading bin and its front wheels are raised by a hydraulic , 
ram. In both cases the fruit falls at first about three to four feet and is bruised and also hand labour is 
required to complete unloading. The fruit is then lifted by several types of bucket elevators to the top of 
storage bins. A variety of storage bins - usually concrete construction - are used and some attempt is made 
by the use of divided feeders to reduce damage during filling and during storage. The fruit is fed from the 
bottom of the bins through trap doors into some type of a conveyor. The bottom of the bin is constructed at 
an inclined grade to facilitate unloading of bins but the tin design does not usually lend itself to con- 
tinuous discharre but necessitates additional scraping out by improvised rakes. The fruit from the external 
bins is fed by a conveyor ( slatted type drag conveyor, water flume, water flume with helical screw, water 
flume with rotating paddles ) past rotating brushes and spray washers into the extraction units. The washing 
of the fruits from the bins is not always satisfactory and since sorting facilitiés prior to bin storare oF 
from bins to washers are not provided the fruit entering the extraction unit is not clean enough. Since all 
factories are closed from Friday evening until Saturday evening or Sunday morning for the Sabbath, this presents 
additional problems. Usually the fruit at the start of the week is not used for the production of canned 
concentrate for export but for sulfited concentrate or juice so as not to impair the quality of the latter. 
Although some aspects of the effect of fruit handling practices on the quality on citrus juice and concentrate 
have been investigated, much more must be done in this field. More attention particularly has to be given 
to the design and operation of the washers so that the maximum washing of the fruit with the minimum use 0 | 
water can be accomplished. Sorting of the fruit prior to bin storage and washing to reduce the contaminati 
load and better design of washing facilities (soaking, spray design, distribution of sprays) are necessary: 
Fresh water is used for spray washing and in some cases reused in flume conveyors which serve also as soakers 
Although at present germicides ( hypochlorite or quaternary ammonium compounds ) and detergents for washi 
are not available, they are desirable particularly since the fruit as received is not washed or steriliz 
at the packing plants prior to diversion to processing plants. 


2. Juice extraction 


The juice is automatically extracted in either the Food Machinery Corp. juice extracto 
. r t 
of the plant ) or in locally designed or built.rotary presses. In the former case the fruit after La 
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graded into three size grades in roll whi 
graders specially developed for the oval ich 
Sirona pretisdiary Sanpect ita Pose ne vedis Rimeehd ult Ret Seton aoe 
r : rotted or badly damaged fruit, but facilitie ing. 
atin a pete or used. After rough size grading the fruit is fed into F.M.C. oxi hanna where the am 
pressed and separated from the peel-oil and juice and whole peel in the usual manner. if: 


Most of the fruit is expressed in the Koffler rotar r 
C y presses after preliminar er 

ME era da cat sunrise In set Pete nee grater the fruit has to move alightly aowerd antes see 
over £0 rollers which revolve all in the same éirection. Th rom 

tte ta tons as a Roles fe pinched in such away that the sharp edges are on the ouveide: <a ox 
: per hour has a erating surf 2. “and 
ee ctes fie aetonton, e ge surface of 10m The grated fruit is then size graded soled 


The chief modification of the usual rotary >ress such as still used in Florida oD- 

ment of a pressure head with separate outlets for the bulk of the more readily expressed tbe trom ¢hea re 

_ portion of the halved fruit and from that expressed towards the end of the operation at higher pressures 
from the outer portion of the pulp and of the peel. The yield of the first juice which is of much h cher 
quality is about 90 % of the total.’ As used for concentrate production both streams of juice are combined. 


The relatively thick soft juice peel of the Jaffa orange presents difficulties ine 
the F.M.C. machines because if the clearance is adjusted to give ace yields the expressed Halee beComai 
thick for the required viscosity limits. If the setting is such as to obtain the desired fluidity then thi 
yield is lowered. With the koffler rotary press less of the viscous peel juice is obtained and the yield i 
higher. Furthermore because of the oval shape of the fruit modifications have to be made in conveyi phe 
fruit to the extractors. It is often necessary to ststion personnel at the F.M.C. extractors to maintain 
uniform feed and prevent clogging of the machine. The oval shape of the fruit presents also additional d 
culties in the setting of the clearance of the F.M.wC. extractor. The juice yield obtained by the Ko 
machine is better than 40%. of the weight of the fruit for oranges and gravefruit and one third of the weigh 
of the fruit for lemons. Yield from the F.M.C. extractor is usually about 10 ;5 less than from the Koff: e 
machine. The Koffler machine expresses from 4 to 5 tons of fruit per hour whereas the F.k.C. expresses ove 
5 tons. For both machines the amount of fruit expressed per time unit depends of course on the size of the 
fruit and the efficiency of the sizing operation. a 


7 
; 


3. Straining 
LP. 

- The extracted juice is strained in order to remove coarse pulp particles which would affect not on. 
the appearance but also the fluidity of the concentrate. This straining is accomplished usually by the 
of two retery perforated screens, having perforations of 2,5 to 3,0 mm in the first and 0,7 to 0,8 mm ir 
second screen. The pulp of the Jaffa orange is so tender that the helical screw strainers used in many o 
seas plants are not satisfactory because they express so much pectinous liquid into the juice as to 
trouble from pectin-sugar-acid gel formation in the concentrate. The type of strainers and the sequenc 
' straining operations varies from plant to plant, depending on type of extractors used, and availability 
‘equipment. The F.M.C. extracted juice has to be strained more carefully and thoroughly than the Koffler « 
' tractec juice. The pieces of peel and coarse pulp from the F.iu..C. extractor after initial separation on 
_ rotary screens are then further pressed ina rotary helical screw expeller press to yield a thick juice which 
is used inthe production of sulfited juice. The finer pulp separated from the second screen is used for the 
production of preserved pulp or cells for beverage use. It is usually pasteurized to prevent formation of 
Ca-pectate jellies through pectinesterase action and preserved with SO,- In spite of sufficient addition of 
sulfite fermentations still occuring present a problem. “ a 


The fluidity (so-called viscosity) of the concentrate apparently is influenced to a large extent by 
the amount of juice sacs held in suspension and by the size of the pulp particles. The quantity of pectic 
‘substances present in the strained juice and their distribution into pectin and pectinic acids of different. 
‘deetee of polymerizatioén also influences the fluidity. 

i Although prelininary investigations.have been made of the rheological properties of the juice 
concentrate much more remains to be done to determine the effect of suspended coarse particles, of colloids — 
and of soluble solids on the flow properties and consistency of juice and concentrate. Fundamentel research ~ 
min this field has not been carried out either in Israel or elsewhere. 


4. Heat treatment 


t temperatures and holding times varying 
and from there pumped to vacuum 


. The strain juice is pasteurized in APV plate pasteurizer a 
passage through deaerators of the 


fro: plant to plant from €8°C and 25 sec.to 95°C and 20 sec. holding time 


¢ j usually deaerated prior to pasteurization by 
mencentrators. ‘ase beet ie deaeration performs any useful purpose in production of concentrate is 


: tor type but whether t ) A one s 
el. ane et treatment is used for the purpose of inact oe bai ony bie ee 00 ee 
ble the thermic sensitivity of the pectic enzymes in 1e locally . 
Be ore web being made yl the activity and distribution of pectic enzymes to better deteri.ine the con 


ditions of tempereture and time of heating necessary to jnactivate the pectinesterase. 


5. Concentration 


effect gravity flow 
a directly into locally built and designed single ef : 
: Lf degree oer ast faa. by KOFFLER to obtain high ratio of heat transfer and high evaporative ca- 
 epedbarcts thea feo pa is constructed of stainless steel with all 


Spacity with minimum heat injury to the juice. The evaporator 
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péete. easily accessible for cleaning through hinged doors. It is equipped with 4 barometric condenser and 


is also provided with a stainless steel pump for sanyo schgeh nprocinte of highly viscous a iered in difrerent 
de or broug roi a ’ 
is created hy pumps of which all types, locally ma : Oe tat «aries Taam aon re 
ik 730 lm. he temperature at which the juice is con 
Br ttal peg beret ~ tration Under these conditions some heat damage does 
the initial stares to 45°C at later stages of concen P Ste ta not ae 
F a fect of conditions of concentration upon 
occur tut the extent of this heat damage and the ef t an Ee nee 
degradation products which contribu g 
The heat damage results in the production of sugar A sooo and ere 
truction of part of the initial vitamin C content. Steam for conc 
eee ty a varieties of oil burning boilers. The natural water being quite heard because of mage with 
ReGestone is softened for boiler use by means of zeolite or permutite exchange resins. Economizers and pre- 
heaters ere not everywhere used and the boilers efficiency in general is low. 


j te 1 ke of water at 2 to 
e vacuum pans of 500 to 1200 1 capacity require 1 keg of steam to evapora 
3 er. atrospheres pressure and are used as batch single stage ’vaporators, in tandem as two eee oe 
rators or as continuous evaporators by adjustment of feed and outflow. The concentrate is pumped from e 
pan into stainless steel tank of 700 1 capacity. 


entration of the juice is controlled by simple and efficient direct reading refractometers 
attached ra cen itself. These en designed and made at Prof. GOLDBERG's optical laboratory in ee 
and are based on an interesting adaptation of the Abbé principle. They are checked against more ae = se 
laboratory refractometers at the control laboratory. Temperature correction is made by the use oO ee 
tables which are not applicable. This error could be avoided by measuring refractive index at the temperature 
for which the scale was calibrated or by actual determination of the temperature correction for the concen- 
trates of various solids contents. Checking of vacuum gauges, thermometers, refractometers and other instru- 
ments is done only ina few plants and nore attention should he paid to checking and calibrating instruments. 
‘The concentrate is canned usually at several degrees above the specified degree to avoid complaints on this : 
score. Although the specification is for concentrate of 65°Brix uncorrected for citric acid, the corrected 
yalue is also determined according to the data of STEVENS an@ BAIER (Ind. Eng. Chem. Anal. Ed. 1959, il. 447). 


6. Filling, coding and casing 


The concentrate is pumped from +the pan into stainless steel tanks of 700 1 capacity, from which it 
undergoes agein pasteurization at 75°C - 85°C with holding time from 10-25 sec. and is then filled hot into 
plain tin cans. Filling is by means of manually operated filling spouts usually with cut off valves. The 
cans and lids are sterilized with steam to reduce contamination am the filled cans are closed in Troyer Fox 
closing machines operated at 2-3 cans per minute. The cans are supplied by the Palestine Can Corp., 4 sub=_ 
sidiary of ketal Box Co. Ltd., where they are rolled out from flattened bodies made in England. Particular 
care is taken by Palcanco to assemble the bodies and seam the can manufacture end and these cans are shipped 
in solid fibreboard cases to the concentrate plants. Little attention, however, is given by the canners to 
closing and occasionally seams of poor quality result. Loss from this however is surprisingly low or absent. 
Servicing of closing machines and control of the double seaming operation is in an unsatisfactory state but 
education of the canners on this is beginning. The cans after closing are tipped off the discharge chute. 
and roll into and through water spray coolers. These coolers are from 4 to 7 meters long, sometimes used in’ 
double run, and the cooling is variable and often unsufficient. From the cooler the cans roll over a short 
labelling conveyor. Difficulty ts experienced in obtaining allocation of labels and of paste for labels. 
The paste used, often made by the canner himself, is improvised from casein hydrolysate, starch, etc.., and | 
to get a good bond must be applied to warm surfaces. The labelled cans’ are filled by hand into cases in which 
the allocated cans were received and the cases are closed and sealed by hand. The temperature at which the 
cans sre cased is variable ane often too high. The cased cans are then loaded on a truck, in some cases by‘: 
hend, but usually by fork lift trucks. They are hauled to the- shipping ports ( Haifa or Tel-aviv ) and may 
be loaded either at once into refrigerated holds or held in cold storage warehouses until they cen be loaded. 
The texperature to which the concentrate is subjected during transportation to the port and at the port ware= 
houses are not known and there is therefore no-information of the effects of storage conditions mthe color, 
flavor and vitamin C content of the concentrate. 


t 
7. Production control 


Particular care is taken in controlling the production of concentrate to obtain uniformity. of prod= 
ucts at all f«ctories. Six of the twelve concentraters have trained chemists supervising production, pare-. 
ticularly as to solids content, vitamin C content, viscosity and also as to viable yeast count. The Central | 
Laboratory receives samples regularly for analysis before shipment, but sampling is still unsatisfactory: | 
Uniformity in coding of cans is still unsufficiently enforced and there is still not enough information om, 
variability of composition on the basis of which a more sound sampling procedure could be developed. Steps 
are now being taken to change the code from a daily one to a batch or holding tank code but economic con= 
siderations are involved elso. The high cost of No. 10 cans of concentrate precludes taking a larre number 


of samples and sampling procedures which will not involve serious loss to canners and which are still adequate 
for control must be worked out. 1 
: 


7 
’ 


> 
= 


8. Problems in concentrate production 


_ 


Initially, during the. development of concentrate production in Israel, the chief 

; roblem encounter 
was in the heavy contemination of the concentrate with yeasts leading to losses by ftarmenteaien particular 
during storage and cistribution. This condition now has been eliminated through careful control of sa 
itation since it was found that the most serious cause of infection occured through contemination by @u 
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equipment in the factory. \ . 
determine the Beet aunoe oF yeast Daa vactexiarate the fruit and equipnent is necessary and line surveys to 
MUMMERS en ars know. Isck of dete. none a Ponte aes points are needed but the general precautions which 
SRtEts hha plant requiri & and even of alkali required to remove scale and the shift 
ee parton s ahaa. “ ng re-education of both the laborers and operators in cleaning procedures consti= 
Byoiéing gel foreation. During ie season of 1950" fel iifiection of ormentents oeite Ta it 
ia abl was encountered occasionally. rt when jellification cccured 4t Wan mini ° 
f 59) n sugar acid jellies. Tests for the ready identificati f th nae 
‘the plant control of pectinesterase activity have been devel d. I he Cent Late netony stan 
under way to determine the factors affecting the flow vr event awee concentretl on jaca aan ae gsi 
coarser pulp particles, concentration and tyve of colloids H tighe eee o that eondaneennnaaae 
sired fluidity can be uniformly obtained The control Of bittestinaette Sade oreseine aa feanan 
J . as pres ‘<- 
en Conoentrate age homoge the British consumer does not object te aaa 
| r : ate. it cou e solved however so that fruit could be picked and fp 
cessed earlier in the season, it would enable processing for a longer period w ‘ edi 
ranean fruit fly damage which berins to te pronounced a latter awe tari] end ieay ae 4 yee 
Tature rises. Although a survey has been made of the occurence of bitterness in the Jaffa orange (Z. SA 
he Canner, 1950, 110, Nos. 23, 24, 25) and the effect of cold storage on this, there is still no infor 
on the presence of limonin and the actual limonin content of the fruit tissues. There is need in Israe 
yell as elsewhere, for an objective quantitative method of analysis for limonin and its precursor so 
‘serious investigations can be made of the climatic, soil and fertilizer and cultivation practices am of 
Nandling anc processing practices on control of bitterness. Control of deterioration in flavor color 
vitamin C content of concentrate is also necessary. The possibility of improving the quality and stabil 
of concentrate by reducing heat damage during prevaration and storage must be investigated also. Even 
the production of low temperature concentrate and its preservation by freezing storage may not be fe 
at present, improved concentration and prompt pre -cooling and low temperature storage at the factorié ' 
Guring transportation and storage way be justified. Lack of refrigeration storage and of suitable transpor 
tation facilities at present lixit developments in this field. a 


bon 


Il. SULFITED CONCENTRATE PRODUCTION 


. The production of concentrated oranre, grapefruit and lemon juice for subsequent beverage 1 
based on the use of sulfite as preservative instead of low temperature or freezing storage. Unava lab 
or refrigerated storage facilities an‘ the higher storage costs under these concitions have both bee 
folved in this development. The concentrate at 62°Brix after removal fron the pan is cooled to 35°C 
lfite is added to give a concentration of 1500 ppm. The sulfited concentrate has a fair degree of « 
bility only when the conditions are such as to maintain 800 ppm of free SQp. Investigations in Israe 
well as abroad of the conditions governing the preservation of concentrate by S0Oz have been made but t 
information is needed to improve this procedure. attention must be paid to reduction in microbial popu: 
ation attime of sulfiting and addition of the most suiteble source of free SOg under conditions of reduced 
‘eration must be made to obtain best results. The sulfited concentrate must be protected from exposure tc 
hich temperatures during storage. Although the factors influencing distribution of SOg in the concentra 
into various hyéroxysulfonates and other addition products and into dissociated and undissociated sulfites 
Mare known to some extent more information on this point is necessary. The role of SOg in inhibiting microbial 

@evelopment and as an antioxydant are known but its role in controlling the browning reaction still needs t 


be elucidated. 


: Sulfitea citrus concentrates are exported to Europe and 
are very widely used by the concentrators themselves as a basis for the 


squash febricetion. 


¥ 


. England as a basis for juice proéuction and 
: ir sulfited single strength juice and 


= 
ca 
- 


ally began with the production of sulfited rer juice 
a deaerated canned juice and ~ 
Ome 2 ears ago. at that time it was not »ossible to produce flash pasteurize a 
Beition as a teen to the possibility of producing palatable bottled juices from sulfite preserved juice. 
it first the juice after extraction and straining was treated with about 700 ppm of SOg and stored during the 
leason in bulk for subsequent distribution during the surmer months. Separation of the pulp and clearing 
né clotting of the juice was encountcred both during storage a cee distribution after (el. _ 
; i é re av on 
ifficulties now have been largely eliminated and when storare fac es : vailable one a eee 
1€s f ice are prepared for sutmer distribution. The procedure in : : y dep . 
ook oe axtractes At gt low or negligeable yeast content, on the inactivation by heat Ce ee 
) zymes present and on hot filling of the sulfited juice into sterile bottles. It was dae es wee y 
su Mitet juice is more resistant to change in flavor on heating than the unsulfite¢ juice «nd advantage was 


. ri 2istri ‘on. The procedure at the parent-plant (Jaf- Ora) consists 
faken of this to prevent losses during Eee ab Br eens PRPS 15/9 at tec’ for 20 sec. ont storian aaa 


ir extracted and strained juice 1 
Miisce in tile lined Saute storage vats with, 700 poe ace OF ene or ae ee ep bes 
W ° At the time of bottling the » t of ; : 

Bic nthe eer eaeenrts pans at 45°C. This partially desulfited juice is then o:s0 ae 60 
of Se casentration suffiolent to bring the final pro@uct which is 1a. de to yee 7 me el Figs Ss 
ise to 10°Brix. The final product is heated to 73°C and Faroe at peti recat See ee 

¢ in semi -automatic cappers anc allowe oO c m tem 
5 gp ape a ee heat treatment the juice does not heve an objectionable heated flavor and the SOp 


taste which at first is objectionable reduces during storare- 


+g 


_ - 
i) Ml. SULFITED SINGLE STRENGTH JUICE 


The citrus products incustry in Israel actu 
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IV. CANNED CITRUS COMPOTS 


in Israel in ea similar way as abroad. A rather new de- 


j i : -ina right angle 
i anning of orange Slices in sirup. For this product the oranges are sliced 
ee etter oe and oink of objectionable ee of siren bop ae er The sir hie a 
of 12 um and eight to twelve slices go into a No. 2 can giving 4 dra ned welg Py Pen 
i uilibrium of 20°Brix. Sugar sirup is adde ot an 
oe the oe ett wat 950 f L inutes- and immediately cooled afterwards. The 
exhausting and closing the can is sterilized at 95°C for ss oles mi di ee aaa ea a 
slicing of the orange is done in two machines, both developed in Israel. piper temeetee gm 
] ine knives. The other machine consists of sliced cups, in whic Pp 

ne there counted on the outer surface of a horizontally rotating disk. The knives “= en 
a, are Stationary, cutting the fruit as it passes them and a second Wisk under the first one rege ng : 
cans allows for the slices to fall directly into then. The main problem in the production of t ae oe 
slices which have been well received on the British market is to avoid excessive turbidity 2 the serie 7 
best conditions of blanching and cooling of the fruit to allow for quick and efficient peeling must also 


further studied. 


Orange and grapefruit segments are canned 


V. CITRUS MARMALADES 


Marmalades for export to the Jnited Kingdom are made according to British style from strained juice 
)with added shredded peels of different cut. For the local market the peel is added to pulpedc fruit. 


Vi. CITRUS BY-PRODUCTS { 
|. Essential oil 


The essential oil present in the emulsion from the Koffler grater or from the F.i..C. machine is 
seperated by centrifuging and usually the separated oil is once more centrifuged after standing for several 
weeks. It is stored in tinned copper tanks or in glass containers and exported in tin containers. An Israeli | 
orange oil has the following constants : 


1d WG iclais a. otal Hienjels diwle iste atin Wills eule eX 0,2 - 0,5 — : 
aldehyde as decylaldehyde ........... hs Ora" ol oreae | 
Re Pe oo ee aL OE Cite come 2,0 - 5,0 % : 
Gensity at 20°C scccerscccccruccceces 0,8435-0,845 
refractive index at 20°C .........00. 1,474-1,475 


In grapefruit oils the N.V.R. is much higher - from 7-1lj - and the aldehyde value is slightly in- | 
creased. Lemon oil has a higher aldehyde content from 2,3 - 3,5 and an increased acidity frou 0,5 - 0,8. A 
complete analysis of constituents has not yet been made. When kept in completely filled containers with only 
small headspace stability is good, especially at lower temperatures. Oils from different seasons have how- 
ever been known to show different storage behaviour end a serious study of this is now on its way in the 
Centrel Laboratory. The average yield is 1,0 to 1,5 ke of oil per ton of fruit. This yield represents only 
part of the ail present in the peel and itis thought that with more frequent cleaning of the Koffler graters 
preferably by having interchangeable sets, grating performance and oil yield could be substantially increased. 


> ee | 2 Ow eS ee ae eee 


2. Stock feed 


The peel in smaller plants is either sold fresh for stock feed or disintegrated and fermented for 
-alcohol production. In larger plants, having drying facilities ( either direct fired rotary kiln dryers oF 
steam heated rotary dryers ) the peel after chopping or disintegrating is treated with lime at a rete of 
about 1 kg per to, mixed and held for dewatering, and then pressed. The pressec pulp is fed into ériers and | 
converted into dry citrus meal. 


3. Alcohol 


The peel juice from the lime¢c peel anc in some plints the-rsround peel is fermenteé ane distilled te 
recover alcohol. Three plants of the association have alcohol factories attached to them. Due to enzyuatic 
saponification of the pectin of the peels even the rectified alcohol contains up to & +; methanol. Under the © 
mandatory government this alcohol was admitted for drinking purposes but now under the Israeli governnent — 
this alcohol may only be used as industrial alcohol. ; 

4 
5 
: 


4. Others } 


Attempts were made for limited prcéuction of citric acid fron lemon, 


naringi 
of pectin. At present only a limited amount of crude yectin is nade €in from grapefruit a 


by drying the whole leached peel a 
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washing it with alcohol. Attempts to produce a mixed pectin- cellulose by acid alcohol hydrolysis of dried 
peel according to HIRSCH' 


s patent ( U.S. 2,008,999 ) were not successful economically because of high price 
of alcohol. However pectin production is now definitively on the production program of the Association after 


a@ Siall pilot plant has been run successfully at one of the factories making use of a fabrication process 
worked out at the Central Laboratory. Because of the critical shortage of organic acids and of sugers, at- 
tention is being given to production of lactic acid from citrus peel and other sources (such as whey), to the 
» development of aspergillus niger fermentation citric acid and to production of table sirups and beverage 
bases from citrus peel juice. Feed yeast production was also investigated. StudieS are under way at the 
‘ Central Laboratory to produce pectinase on a pilot plant scale from submerged mold cultures to provide the 


concentrators with this enzyme whichmay help them to overcome viscosity problems in concentrates not destined 
to be reconstituted. 


The most justifiable balance between various citrus by-procucts is influenced by local conditions, 
and products and processes which have been tried and discarded as uneconomical in the U.S.A. and elsewhere 
may prove to be worthwile. Experience gathered in continuous large scale production of these will lead to 
modification anc acaptation of existing information as well as to new developzients which may well result in 
technological advancement of importance to the citrus industry of the world. 
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XVII. THE CANNING INDUSTRY IN MOROCCO 


by R. MEESEMAECKER, Pharmacien Colonel 


Directeur Technique, Fédération des Industries de la Conserve au Maroc (Morocco) 
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|. THE FISH CANNING INDUSTRY 


The fish canning industry in Morocco has taken a great step forward in recent years and now consti- 
‘tutes one of the major activities of the country. It is one of the principal producers and exporters of - 
“Morocco. This situation is the result of the natural suitability of the country and the abundance of com-— 
mMercial fish found in “ioroccan territorial waters. 

? 


|. Fishing 


The rational exploitation of the fishing industry produced the following catches : 


1938 1950 
Sardines ........ 18,000 tons Sardines .......e+. 109,000 tons 
TUNNY ccoccccccece 4,500 tons TUNNY cccccccccece 2,275 tons. 


2. Number of factories 


Following on the increase in fishing the fish canning industry has developed correspondingly and 
the increase in the number of factories is particularly significant : 


1926 cccccccces 5 his.o) sem sins 14 factories, 
| TIC. we bie) 6 616 6 0.0 0.6 08 0, 4-00 44 factories, 
VOBOwrinde cere see pe oen sine . 197 factories. 


More characteristic still is the industrial development of the ports in the south ( Safi, Mogador, 
adir ). 

Safi which had 16 factories in 1939 now has 64. 

Agadir which in 1939 had only one factory now has 54 actually worki 


In these last fev years 10 factories have been established in Mogador. 


ng or in course of construction 


3. Production of canned fish 


s in cases of 100 
he years 1938 and 1950 ( expressed 

of canned sardines in oil for t “ 

/4 club etter te or idence of the increasing activity of the canned fish industry in i.orocco 


DN Pade ase oes 
sa PRNAHTG Tie eee Ths see 


x 
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590,000 cases, 
2,300,000 cases. 


Eo 


3,700 tons of canned sardines to which must 
This latter figure represents a ago ett ce Earntesie 10 milliards of francs. Other canned 


nned tunny in oil. The total value 
Pat ‘ond vent eeetah are pac in Morocco such as mackerel, shrimps, etc., are only of small importance. 


4. Technical improvements 


Li to increase the yield of the fishing 
ell to stress the efforts made by the lioroccan canners : 
industry eS ercee their equipment and methods of working. To this end the moroccan canners ade a 
company which uses 4 trawler specially equipped for the methodical examination of the sea and for putting 


into practice scientific methods for detecting shoals of fish. 


On the industrial scale the ever increasing tendency to 


fish must be noted. : erie 

number of automatic lines for cooking drying, oiling and seaming nereases stea ye ere 
are at Mee oo pont time in Morocco 14 automatic fT At (International Machinery Corporation) lines, 330 and 
430, and five automatic kather and Flatt lines. These figures need no comment. 


inciple of this method of packing raw into cans and the characteristics and functioning of 
the Peco ncent used nave been well described by iir. BOURY at the International Congress for the Study of Fish 
as Food and by Mr. ROSKIS in the August 1950 number of 1'0fficiel de la Conserve. It is therefore not neces- 
sary for us to describe once again this well known equipment nor to point out the advantages from the eco- 
nomic, technical end hygienic standpoints which result from this method of cooking the fish in the can. 


On the other hand we think that it would be useful to describe in more detail a new automatic ma- 
chine for the manufacture of canned sardines by packing raw in the can which was shown on the 20th December, 
1950, by its inventor Mr. Daniel BONNEFON, a canner at Agadir. 


The principal characteristics of the Bonnefon machine can be summarised as follows : 


The equipment consists of two sections,aheat exchanger providing the heat and a cooking and drying 
oven. The method of heating is by hot air produced from a heat exchanger fired by an oil burner. The hot 
air produced is carried to the cooking oven and to the drying sections by a large capacity fan and is circu- 
lated inside these ovens by a mixing fan. The consumption of fuel is about 8 litres per hour. 


The cans filled with fish for cooking are introduced by means of a charging mechanism running on 


greater mechanisation in the handling of the 


rails. 

The oven is fitted with a rotating member manually operated which after a suitable time for cooking 
is moved through a quarter of a turn to allow the water cooked from the fish to drain away. The hot air 
circulating at high speed pre-dries the contents of the cans. 


The drying is thus accomplished the loading mechanism taking up successively three positions whil 
turning round as axis. At each movement which takes place every 12-15 minutes, a carrier of dried and cooke 
fish is withdrawn and replaced by one with raw fish. 


The temperatures in the ovens are recorded by thermometers placed ona central control panel and th 
times of loading and unloading are regulated by a minute clock. 


Fach carrier holds 396 1/4 club 30 cans and the output of the machine is therefore 16-20 cases per 
_hour according to the cooking time. 


The machine requires two workmen only to operate it. 


The construction is of the "Monobloc" type so asto permit of easy handling, and all the inside parts 
of the oven are covered in stainless steel as also are the carriers. 


It has been found that it is more advantageous to use several standard machines ( 16-20 cases per 
hour ) rather than one higher output machine based on the same model. ' 


The results obtained during manufacture have shown a marked saving in both labour and power in com=-— 
parison with manufacture by traditional methods. Furthermore, the technique of cooking and drying ensures” 
that the production can be very carefully controlled because of the possibility of a very accurate regulation 
of the temperatures of cooking and drying. ; 


Elsewhere the cooking of fish by infra-red radiation has been tried several times in i.orocco. 


: Finally, quite recently two automatic beheading and eviscerating machines have been put into service 
in kiorocco but it would be premature to make any comments on the results obtained. 7 


As will be seen from the description of the plant used, the i‘oroccan fish canning industry is) ve 
proud of possessing the most modern and highly developed equipment and is consequently making every effor 
to justify the high reputation of its products on world markets. 


Il. THE VEGETABLE CANNING INDUSTRY 


The utilisation of the products of the Moroccan soil h b - 
Me cc ttaracscriie. as been carried out methodically and is de= 


Favoured by its exceptional climate, temperate and with plenty of sunshine, Morocco has become aa 


large producer of early fresh vegetables which find a vl 
Weary decile eateets7) place on export markets because of their quality on 


The increasing production of agricultural products has resulted in 
f } a parallel dev m 
manufacture of veretable products and at the present time Morocco has almost 80 factories tor Seana | 


& 
- 


: 


gbables which are officially approved by the Services de 1' Office Cherifien de Controle et d'Exportation. 


The chief products canned are 
peas, tomatoes (concentrated and peeled) and to a lesser extent er 
beans, artichoke hearts, spinach, mushroous , sweet peppers, macedoine, etc... ele 


> 


1. Canned peas 


? 


Among the cenned vegetables peas take the first place. : 


The quality of Moroccan peas results ina product which sells extremely well on many different 


Bcacct but particularly in England. Thirty-one factories are officially approved for the manufacture of this 


a 


In 1950 65,000 cases (each 50 1/1 cans) were produced and it reached 120,000 cases in 1948. Vari- 
Jations in the size of the crop explain these variations in production. ; 


: 


} Machinery 


ne er ee ee Pe ee ee 


A certain number of approved factories possess modern machinery and continuous canning lines. 


Viners are not used in Morocco where picking is done by hand, and it would appear that this con— 
tributes in a large measure to the quality of the final product. 


The larger factories have large capacity podders ( 5 tons per hour ) brine graders and continuous — 


= 


cookers. 


The stationary cooling of peas after cooking is often carried out. These same factories have hot — 
brining equipment as well as automatic filling machines, and they also cool the cans under pressure. 


2. Tomato concentrates 


The number of factories approved for the manufacture of tomato puree was 21 at the lst July, 1951, 
gand these are capable of producing several thousands of tons of concentrates. The quality of the tomatoes 
used, the method of manufacture, and the standards imposed make certain that the production is of very high 
a quality. 


The commercial production of tomato puree is frequently carried out in conjunction with the manu= 
Sfacture of tomato juice, and because of this a certain number of operations are common to both products ~ 
(washers, graders, crushers, and hot breakers). The concentrating line then follows consisting of sieving 
machines and,in certain Moroccan factories, double effect evaporators followed by a stainless steel italian 
"boule". After pre-heating the product is filled hot sometimes by means of I.M.C. machine (6-8,000 cans per 
hour size 1/6 and 1/12) and the sterilisation of the contents of the cans is carried out by a cooker cooler 


P.C. II (Carvallo). cE 
» 

3. Peeled tomatoes : 

The Moroccan industry produces annually large quantities of camned peeled tomatoes for Great Britain. 

The factories producing these use the normal equipment of veretable and tomato puree canneries. ; 


4. Other canned vegetables 4 


The production of canned green beans and artichoke hearts is increasing. 


: These products, particularly green beans, are being sold abroad and are getting a permanent market 
}because of their quality. 


hy 


if THE FRUIT AND FRUIT JUICE CANNING INDUSTRY 


|. Fruit juices 


The construction of the first factory for fruit juices in Morocco goes back to the year 1939 and 
lat that time the intention was to produce only for local consumption. 

The growth of this industry dates in fact from 1946-47 and Morocco then has about 20 factories of 
various sizes producing fruit and vegetable juices. 


ding production has 
lty of finding external markets which are indispensable to an expan 

_ 9 Ppa or closing down of the smaller factories and on the lst January, 1951. Saaey peg 
lecrice sharec, the production of fruit juices in iorocco. The following figures show the result © 
1950-51 season : 


, XVII-3 


a) Production Tons | 


Citrus juice eeceeeeeeereeeees 1248 


Tomato juice -.ceeeeeeseereres 241 
Total ...-. 1489 2 


Export eoeeeweevneevee ee @ eeeeeeee eee © ee Total eoeee 550 
(for the fresh market ..----- 98 | 
Local oonsumption ) 
(for industrial useS ..-+-+++. 621 


Total - <<< 719 


Production capacity 


The fruit juice industry in Morocco is capable of producing under ideal conditions more than 7,000,000 
litres of various juices per year. 


b) Equipment 


The eight fruit juice factories possess most up-to-date equipment as will be seen from the follow- 
ing list of the modern plant which they use. (Whenever possible the numbers of each machine in use has bee 
given in brackets) 


- Automatic washers, 

- Burton graders, 

- Chisholm Ryder crushers, 

- Preheaters before extraction (hot break), 

- Chisholm Ryder finishers, 

- Homogenisers (3), 

- Deaeraters (6), 

- Flash pasteurisers (6) - (Alfa-Laval, Corblin, F.M.C.), 

- American automatic juice fillers, 

- American automatic seamers (7-14,000 cans per hour). 
For the manufacture of orange juice seven automatic Colin R.A. 12 extractors are used in one im 


portant ioroccan factory. These are the last word in French technique as far as equipment for citrus juic 
extraction is concerned. 


2. Canned fruit 


The canned fruit industry in ijorocco thanks to new outlets is increasingly active. At the lst July 
1951, €0 fruit canning factories (pulp, jams, fruit in syrup) were approved in Morocco by the Office Cheri 
fien d'Exportation. 


The statistics for the 1950-51 season give a fairly exact idea of Moroccan production : 


a)? Citrusnpuli a. ass soones wallace Sle 750 tons 
Citrus products ..... 


oo~— 


b}) Oranges in syrup < cscs ccesctass SES0 EDus 


a) Apricot: pulp so. ..54.8 wcects «eVe tae C1800) bens 


APTIcots .ccccccesccce b). Apricots Tal Ves. oc 6s ced aa0 sos + ne ae ee 


GTC oo 


6) “Apricots In ayttp vicvectacesssenu G00 tone 


Various jams eeeeeeeeeae eoenerereeaeeeeaene eoeeeeevreeee ese eeeee eevee eeee 1000 tons (approx.). 

As far as other fruits, such as plums, peaches, quinces, figs, etc... are concerned, commercia 

production only represents a very small tonnage. 
Equipment 


The modernisation of the fruit canneries which was begun some years ago is proceeding steadily. 


Most factories producing citrus pulp use Dundee cutters as 
We dina tee craxeee, well as machines for cutting and remo 


eriey 
0 


e Apricots canning factories frequently use automatic stoning machines. 


ts Exhausting is generall 
Mirtinmous blanchers. © atiy Prectised as 18 Conti nuOUs ote eae ee ee 


The toroccan jam industry continues to use traditional methods of manufacture in open pans. 


Bvstry At last, stainless steel is replacing little by little other metals in the canned fruit and jam 


IW. THE MEAT CANNING INDUSTRY 


The importance of the meat canning industry in Morocco although much less than t “ 
vegetables, or fruits is still not negligible. : : a cena 


The increase in the number of factories during the last 12 years shows the effort 
the resources of the Norroccan livestock industry. | made 1 ae 


In 1938 there were only three meat canning factories but at the present time 13 share the production 
of this branch of canning. Their total productive capacity is estimated to be 8/10,000 tons per aad “pl 


The production of these factories is intended to supply as a first priority the needs of local 
Onsumption which have increased considerably since 1940. But the productive capacity exceeds greatly the 
tpotential 6 mama of the Moroccan market and the industry is henceforth turning towards export ({ 425 
ons in 1950 ). 


It is worth while recalling the essential part played by the meat canning industry of Koroead aim 
supplying the French armies in Tunisia and Italy in 1944 and 1945. For the year 1945 alone more than 5,000,000 
ans of spiced beef and cooked dishes were manufactured for the Army in the most important factories in 


These factories are equipped with first-class machinery, with high output lines for meat ca 
and the care given to keeping thex up-to-date has been exemplified recently by the installation in several o 

them of retorts fitted for pressure cooling. It is also important to note too that the cold storage equipment 
of the Moroccan factories has been completely overhauled during the last years and they have been fitted 
with the latest improvements in refrigerating plant. 


Moroccan production is equally remarkable for the variety of canned foods prepared to which has 
ecently been added the manufacture of canned cooked hams packed under vacuum. 
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XIX. RECENT TECHNICAL PROGRESS IN THE PORTUGUESE 
CANNED FISH INDUSTRY 
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Engenheiro Chefe, Servicos Industriais, Instituto Portugués de Conservas de Peixe 
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This report is only concerned with canned fish although there are many interesting things which 
could be said about the progress in Portugal during the last few years in equipment and manufacturing methods 
f the meat, fruit and vegetable canning industries. We will simply say that in almost all the tomato con- 
sentrate factories old fashion copper plant has been replaced by stainless steel, existing factories for 
scanned fruit and vegetables have been improved, and large new plants for meat canning, equipped on modern 
lines haves been built. 


; However we will only consider canned fish, since the production is so much larger than ‘that of any 
other type of cannec food in Portugal and is of a very great economic importance. 


. The remarks which follow are concerned principally with sardine canning since this occupies the 
first rape More than 80 % of the production of canned foods in the country consists of sardines in various 
orms (in oil, boneless, boneless and skinless, in tomato sauce and stewed). The remainder of the production 
S spread over other types of product, anchovies, tunny, sprats, mackerel, shell fish, hors-d'oeuvres, etc. 


It should be noted that the production of sardines in Portugal is based entirely on the foundation 
f a high quality pack, that is to say a first class product as compared to a lower quality mass produced 
ne. There is no desire to compete with other canned fish which pretend to have similar characteristics to 
the sardine prepared from "Clupea pilchardus" according to the typical Portuguese method. 


This is the reason why the mechanisation of the sardine canning industry has not been more develcped. 
The use of automatic machines and conveying equipment involves in most cases a treatment of the fish which 
ts incompatible with the desired quality in the finished product. 


We shall give concrete examples of what we have just said. In the notes which follow we will describe 
the manufacturing operation dividing our paper into two parts as was asked for by the C.I.P.C. It is evident 
that we can only give a short resumé of a subject which could be discussed at much length. 


|. PROCEDURES, METHODS OR EQUIPMENT CONSTITUTING A NOVEL DEVELOPMENT AND 
WHICH HAVE FOUND PRACTICAL APPLICATION IN INDUSTRY 


in other 
ds As regards the beheading and evisceration of sardines, the machines used for this purpose 
sountries for poke fe and other fish have been tried. The special quality required by the Portuguese can- 
ning industry has not enabled the use of these machines to become general. 


The initial treatment of the sardines is now being done in certain canneries on special long tables 


isceration 
with channels and designed so that the reception of the fish, beheading, ev 
brining and eicatig in trays can be done more quickly and more efficiently. 


The original model of these tables, patented by the Spanish firm of Masso was eaieenae tide 
30 as to obtain better brining conditions ( according to the different sizes of fish handle and a 
avoid as far as possible any bruising of the fish which might spoil its appearance. 


ted with an alloy of tin and lead 
s used for cooking the fish which previously were coa 
ow cael eagteln tin so as to asin any contamination of the fish with lead. The trays are retinned 


at least once a year. 
4. The trays are now washed in a spray washing machine 
nd more effectively. 


Ze 
25/50 metres) provided 
semoval of waste, washing, 


which enables them to be handled more rapidly 
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5 Hot air tunnels (Masso system) have been used in place of cooking in steam boxes, but they are still 


at an experimental stage. 


ed draught tunnel driers. 
6. The drying of the sardines after cooking is now carried out in fore g : 


7 The addition of oil after the sardines are packed in the can 4s in some cases done by means of au- 


tomatic machines. 


8 Finally after sterilising, the cans are washed in machines of high output thus doing away with hand — 


washing as previously carried out. 


ll. MODIFICATIONS AND DEVELOPMENTS = IN TECHNICAL EQUIPMENT WHICH ARE NOT 
REALLY NOVEL 


duction is the improvement in 
e irst point to be brought out as regards the modernisation of pro 
the Polen ts enter ons of the equipment and the work. To this end the industry has built new factories or 
reconditioned old ones, specially designed for the purpose in view. 
Detailed regulations and a strict control heve ensured that the stipulations laid down for the fol- 
lowing are obeyed. 
a) Buildings, e.g. waterproofing and coating of walls, tiling of floors, lighting, venti- — 
lation, etc.. 
b) Hygienic conditions and methods of working, e-g- clothing and hygiene of the workers. 
c) Plant and equipment, e.g. marble tables for beheading and packing, etc.. 
The handling of fish waste in the packing factories is forbidden and modern plants for the manu- 
facture of fish meal and oil have been built. ; 
The control over the finished product before sale has been increased and improved by means of qual-" 
é 
: 


‘a tii —— a. 


ity examinations. This work is carried out by specially qualified technicians, and thanks to an increased 
analytical chemical control carried out in the laboratory of the Portuguese Institute of Canned Fish. 


An example of the practical efficiency of these methods is shown by the complete elimination of lead, — 
which used to be found, sometimes, although in very small quantities, in Portuguese Sardines, as well as in 
those of some other countries. 


The increased sige of the canneries and theuse of greater numbers of more modern machines and equip- 
ment has given rise to a corresponding increase in the production capacity of each factory and in consequence 
of the total Portuguese canned fish industry. 


2. In the initial treatment of the fish certain beheading methods have been discarded since they did 
not allow of complete removal of the viscera. Only fresh clean brine is used and much more care is taken in 
washing the fish. 


3. Only trays made of iron wire are used instead of other non-metallic types, which were used originally 
in the industry. The height of the trays has been altered so that fish of various sizes may be handled 
Tables for packing into trays have been modified so as to give more hygienic and more rational conditions of 
work for the packers. 


4. The characteristics of the Portuguese system of manufacture of sardines is the cooking of the fish in 
steam ovens instead of the frying in oil; still done in some other countries, but completely given up in 
Portugal. The use of steam for cooking goes back to the last ten years of the 19th century. The ovens which 
are in steel have been modified and improved from time to time as regards dimensions and means of opening. 
The cooking operation has become more uniform, the appearance of the fish better, and to this end all the 
cooking ovens have been pravided with the necessary equipment for control of the temperature and pressure of 
the steam. The use of thesé cooking ovens for sterilising the filled cans has been forbidden so as to avoid 


any possibility of the contamination of the sardines by lead which might come from the inks and varnish on 
the outside of the filled cans. 


5. The drying of the cooked sardines has received special attention particularly as regards to where 
it is carried out, so as to avoid contact with dust. Drying of the fish in the open air is forbidden unless 


en leet conditions are followed and for the most part drying tunnels with a forced draught of air 
are used. 


6. The empty cans are now made with more care. The‘use of drawn cans and cans with both ends seamed 
on has become general, chiefly for sardines packed without skin and bone. 


a The packing tables have been re-designed so as to give better conditions of hygiene and easier pack= 
&- 


ls Previously the addition of oil tothecans filled with fish was carried out by stacki them in con- 
tainers which were then filled with oil so as to cover the cans. This brought the oil in a ye with the 
outside of the cans and there was a risk of introducing undesirable substances into the product. That is why 


it has begun to be done either by pouring oil into the cans or by automatic 
cans in oil has been forbidden. eae . penis ycighiah had age P= “i 


8. In the early days of the industry the filled cans were closed b : 
y hand soldering. The process which 
was slow and unreliable has for many years been replaced by seaming machines. The sisat shaaate used veal 


hand operated and had only a small output but remarkable progress | 
Weis seanera Gitihcr teak wale cer oe ag i was made with the introduction of senig 
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The modern seamers installed now-a-days in all Portuguese canneries where usually some r 


ichines are still held in reserve are entirely automatic and work at high speeds reaching several 
* cans an hour. 


The ends of the cans are lined with a rubber ring put in place by automatic or semi - au om: 

ines. This ensures the air tightness of the cans. Today rubber rings have been replaced in many c 

y the use of liquid lining compound consisting of a solution of rubber in benzene or by an emulsic > 

ubber in other liquids. This joint is spread in a thin and uniform layer in the flange of the end by spi ¢ 
6°72 


chines and the ends are then dried in ovens. 


9. #=‘The sterilising of the filled cans in boiling water has been replaced by the use of steam he: 
storts, nearly all of them used today being of the horizontal type with a door through which cages a 
in be introduced. They replace the vertical retorts which necessitated the use of hoists for put 
led cages of cans into them. It is obligatory to equip all retorts with control apparatus, e.g. ther 
bers, pressure gauges, safety valves, etc... a 


=  f an on. = a an a oa eee 
7 * 
. 


we 
» re 
> 
~ 
. 


; Fer 


XX. RECENT DEVELOPMENTS IN FRUIT 
AND VEGETABLE CANNING IN GREAT BRITAIN 
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Fruit and Vegetable Preservation Research Station, University of Bristol (United-Kingdom) 
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The developments which have taken place in the fruit and vegetable canning industry since the re- 


cent war are dealt with in the present article under four headlings; Output, Quality, Raw Materials, and 
Plant and Machinery. Fruits and Vegetables are kept separate, though in some instances certain features are 


common to both. 


I. FRUITS 


1. Output 


of most soft fruits. 


Wartime restrictions, which were in force up to and including the year 1946, prohibited the canning 
An effect of the gradual recovery in acreage of strawberries and raspberries since 


1946 has been to encourage an increase in output of these fruits in cans, but the return of canned soft fruits 


to the shops has made it increasingly difficult to sell canned rhubarb, 


which was popular for a few years 


when other fruits were not obtainable. Plums of a number of different varieties, including damsons and green 


still constitute the most important pack of fruits canned in England. The total output of canned 


gages, : 
1946 and reached 89,100 tons en 1949, 

fruits, stated in terms of nett weight of contents, was 21,700 tons in “ 

from which peak figure it fell somewhat in 1950, owing to shortage of supplies of empty cans. 


za 


: 


. 


the National Mark, 
culture for the better grading 


Quality 


ly official standard of quality in Great Britain was that associated with 
Tate Shi gnesconet matt of a voluntary scheme instituted and operated by the Ministry of Agri- 
bass and marketing of agricultural and horticultural produce. The Mark was widely 
a helped to establish a fairly high level of quality in the produce of firms 


eee in the canning industry ete scheme was withdrawn at the outbreak of war in 1939, but minimum require- 


which used it on their labels. 
ments for filled weights of fruit. A Liptigee 
and these regulations still remain in force. 


dard syrup densities were soon prescribed by the Ministry of Food 
oy hah apa In 1946 the fruit and vegetable canners agreed to recognize 
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( j mit samples of their packs to the Campden Research Station 
bo tik pay m ME aceeereiare eohaies CGanners receive reports on each sample submit- 
eee Ar pap the whole of their own pack, and a summary of the reports on all 
heading of each class of fruit, the canners are shown in 
ae letter known only to himself. About 4000-5000 cans 


certain tentativ 


where each is ex 
ted, a report at the end of each season on 


der the 
acks examined. In the latter report, un 

eee of merit, each canner being indicated by a co 
of fruit are examined annually. 


3. Raw Materials 


a. Fruit 


-e of strawberries and raspberries from the low levels they hand rea- 

Stetina. were produced and grown on Ore ee PaO ee ee. 
trials at the Campden Research Station and a few have bee - 

eet scecrine Se where is inchineriive Climax: a variety introduced by the Scots ie te 
Apriculture, which has been consistently good in the canning trials and has proved acceptable a be _ e 
fresh market, and for quick - freezing and jam making. — During the war wore than a thovsand new pein erry 
seedlings were raised at the Horticultural Research Station at Cambridge, and about seven hundred of ese were 
grown at the Kingsley Fruit Farm and Nursery, near Borden, Hants. Canning trials on 40-50 of these new 
Cambridge varieties have been in progress at Campden during the past four years, though none has yet been 
passed as fully satisfactory for canning. Canning trials have also been made with several new varieties of 
raspberries introduced by the Yast Malling Research Station, which have proved successful when grown for the 
fresh market. Unfortunately none of these varieties has given as good results as the commonly grown Norfolk 
Giant,or as the once popular Lloyd George. Although several new varieties of other fruits have proved to be 
Very satisfactory for canning none has been really outstanding, and growers, and canners prefer to keep t¢ 
the ones which they known by experience to give good results. 


To help to recovery 
ched during the war many new 


b. Cans 


Before the war there was a move towards using cans which had been lacquered after fabrication, thus 

. greatly reducing the area of metal exposed to the actionof fruit acids and increasing the shelf life of th 
cans before they become hydrogen swells. Several methods, such as spray lacquering, flush lacquering, an 
electrodeposition of lacquer, hed been tried but the practical problems involved prevented the adoption 0; 
any of these after the war. Instead a “Long Life" can was introduced by the Metal Box Company in which th 
side seams were side-striped with lacquer after fabrication and the efds protected either by spray lecquering 
the shoulder or by using a lacquer which was very resistant to fracture for the initial roller coating. These 
cans have not yet been widely usec on account of the slight increase in price. Experiments are now in hané 
at Campden with the object of testing aluminium, treated in various ways, as a metal for fruit cans. Most 
previous efforts in this direction have proved unsuccessful, but one method of treatment of the plate has 
given fairly promising results in the present tests. These cans must be lacquered after fabricetion ané muel 
depends on the efficiency with which this operation can be conducted. 


4, Plant and Machinery 


a. Grading 


lechanical grading of gooseberries, cherries, plums ané damsons wes comnoner before the war thar 
now, though the practice is gradually gaining favour again. No striking new developments appear to have ta= 
ken place in this field. : 


b. Peeling 


Plums are not only the most important fruit canned in Great Britain, but are the most subject t< 
disfiguring forms of skin blemish. It was therefore considered necessary to examine the possibility of pee 
ling these fruits before canning, and many experiments directed towards this end were conducted at Campden 
Steam peeling, brine peeling, and lye peeling were examined, and successful results were obtained with th 
last of these methods, but it was found necessary to vary the process considerably, as regards time, tempeé 
rature, and concentration of the lye bath, according to the variety and ripeness of the fruit. More promi 
sing results were obtained when a method of flame peeling was introduced by Messrs. Pickering's Produce Can 
ners Ltd. of Stockport in which the fruit passes for a very short period (generally 15 -30 seconds) through 
an electric conveyor furnace, the skin being scorched but the time of application of the heat being too brie 
to allow appreciable conduction of heat below the layers in immediate contact with the skin. The fruit then 
passes under pressure sprays and, in some cases, may be given mild abrasion to remove the last traces of skine 
Plant working on this principle, and known as the Universal Thermo-Peeler, is marketed by Mather & Platt Ltde 
It can deal with two tons of apples or pears an hour, operates at temperatures up to 1000°C giving periods 
of 10 to 60 seconds in the heat zone, and uses a full load power consumption up to 230 KW. Plums, apple 


peers, peaches, graves, apricots, tomatoes, onions potatoes and cerrots may be pee 
includes, in addition to the peeler, a rod washer and a trimming table. : peel eie Dh 


c. Filling 
No striking advances heve been made towards high-speed automatic filling of cans with fruit. With 
. XX-2 
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E 7 d. Vining 


M> Improvements have been made in the desi rums 
the peripheral speed of the beaters and the used Souteining peas hain inereese mein The seas ae 
ceive a light blow to start with, which becomes progressively harder as the vines work their way down the 


machine. There is also a new arraneement for teasi 
Geen with the hacsy. £ asing out the vines so as to avoid peas becoming entrar 


e. Elevating the Peas 


In some canneries the peas are lifted up to heights of about 30 feet in quantities up to 5 tons an 
hour by means of a centrifugal pump. Control is obtained by the use’of a variable speed gear and the peas 


a only lifted without damage but are given a thorough wash through the turbulence set up in the im= 
pellor. 


> 
ay 
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f. Washing 


The importance of reducing bacterial infection to a minimum. before canning has been increasinz 
realized by canners as a result of work done at Campden, and greater attention in now given to efficient 
ashing. One of the new types of washers recently installed in several canneries is the Stero-washer, designed 
and made by Mather & Platt Ltd. It consists of an enclosed vertical bucket elevator with sprays of water 
directed downwards from the top, an arrangement of sprays directed from the side at a point about one-third 
lof the way down turns the peas over in the buckets. This method of washing is by counter - current and h 
#been shown to be more efficient for a given flow of water than the methods commonly in use. Another new type 
of pea washer combines the principles of the standard Duo washer and the Stero-washer. It has an automati 
self-cleaning riffle section, followed by settling tank and sludge chamber from which the peas pass throug 

rod washer to eliminate splits and skins and then to a Stero-washer. ns 


~~ 


gly 
Bri 


g. Hydro system for Peas 


This system -designed by Mr T.M. Jones of Mitchell Engineering Ltd.- represents an interesting new 
development in pea canning the object being to produce a continuous flow of operations from the initial wash- 
ding and removal of stones and dirt to the final stare before filling, eliminating all moving parts (except 
in grading and blanching) such as bucket elevators, inspection belts etc.. The whole plant is irrigated by 
the. flow of water which cerries the peas from one stage to the next, steam injection elevators being used 
where the peas have to be lifted, and inclined " flights " of overlapping slats to separate the sound peas 
i( which bounce over the slats ) from splits, skins and wash water which fall between them. The sequence o 
operations is as follow: 


a) stones and separator; 

b) sump; 

ec) flight; 

SUILD ; 

steam injection elevator; 

flight; ; ; ae ‘4 
inspection flume (where the peas pass in @ shallow stream, revolving as ey g@0); 
graders; 

inspection flume; 

blancher; 

inspection flume; 

flight; 

filler. 


oO 
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ith most of the main operations 

hich is of stainless steel, is arranged on two levels w 

{ incl Bee Geacection ) on the upper deck. All parts are easily accessible for cleaning. This system bin 
a fully at one cannery in 1950 for fresh peas and has since been operated at another cannery for 

oe cuoces® “4 serations are returned to the food end of the feed unit 


the later op 
I ocak co waste after tia Pivat "flight". The total quantity of water used is at the discretion 


i a for cleaning peas at vining stations 
A ot be excessive. The system may also be use 
eet 5 oyiiee of ater are available, lifting of the peas being by water injection instead of by steam 


injection. 
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d. Vining 


Improvements have been made in the desi rums ie 

i en of viners, including the use of ta 3s 

mete eee roe’ Of the potas and the area containing peas haulm increaga progte ent anil The pode ce 
g art w » Which becomes progressively harder as the vines work their way down the 


a 
machine. There is also a new arrangement f . 
ete eae s new g or teasing out the vines so as to avoid peas becoming entrapped 


e. Elevating the Peas 


In some canneries the peas are lifted up to hei Be 
ghts of about 350 feet in quantities up to 5 tons an 
hour by means of a centrifugal pump. Control is obtained by the use of a variable speed ph and the peas” 


scr. only lifted without damage but are given a thorough wash through the turbulence set up in the im- 


f. Washing 


The importance of reducing bacterial infection to a minimum. before canning has been increasingly 
realized by canners as a result of work done at Campden, and greater attention in now given to efficient 
washing. One of the new types of washers recently installed in several canneries is the Stero-washer, designed 
and made by Mather & Platt Ltd. It consists of an enclosed vertical bucket elevator with sprays of wat r 
directed downwards from the top, an arrangement of sprays directed from the side at a point about one-third 
of the way down turns the peas over in the buckets. This method of washing is by counter - current and ha 

j been shown to be more efficient for a given flow of water than the methods commonly in use. Another new type 
/ of pea washer combines the principles of the standard Duo washer and the Stero-washer. It has an automatic 
self-cleaning riffle section, followed by settling tank and sludge chamber from which the peas’ pass througha 
rod washer to eliminate splits and skins and then to a Stero-washer. - 


g. Hydro system for Peas 


This system -designed by Mr T.M. Jones of Mitchell Engineering Ltd.- represents an interesting new 
“development in pea canning the object being to produce a continuous flow of operations from the initial wash- 
“ing and removal of stones and dirt to the final stage before filling, eliminating all moving parts (except 
in grading and blanching) such as bucket elevators, inspection belts etc.. The whole plant is irrigated by 
the flow of water which cerries the peas from one stage to the next, steam injection elevators being used 
‘where the peas have to be lifted, and inclined " flights " of overlapping slats to separate the sound peas 
( which bounce over the slats ) from splits, skins and wash water which fall between them. The sequence of 


operations is as follow : 


a) stones and separator; 
b) sump; 
ec) flight; 
e) sump; 
) steam injection elevator; 
) flight; \: 
) inspection flume (where the peas pass in a shallow stream, revolving as they @0); 
) graders; 
) inspection flume; 
) blancher; 
) inspection flume; 
) flight; 
nd page i t of th i tions 
stainless steel, is arranged on two levels with most o e main operatio 
: BM ee cetion ) on the upper deck. All parts are easily accessible for Poe a = ayers’ bi 
worked successfully at one cannery in 1950 for fresh peas and has since been ops ?aeaam one or cone 
) processed peas. The waste waters from the later operations are returned to the foo has oe Regt pe 
\ and are discharged to waste after the first "flight". The total quantity of pate? use s : bes ppb i 
Hef the canner, but need not be excessive. The system may also be used for oes be ae pe oF by steam 
: where ample supplies of water are available, lifting of the peas being by water injection 


) injection. 
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_ XXI. DEVELOPMENTS IN THE FISH CANNING IN 
DUSTRY 
IN THE UNITED-KINGDOM DURING THE PAST IO YEARS — 


by J. G. HUNTLEY 
Deputy-Director, Research Division, Metal Box Co (United-Kingdom) 
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l, PRODUCTION 


The fish chiefly canned in the-United Kingdom are the herring, the brisling or sprat and the pilchard; 
other fish products which are packed in cans to some extent are Cod Roe, Herring Roe, Kippers and Fish paste 
of ‘various sorts. The relative importance of these products may be gauged by the following approximate figures 
for numbers of cans of each products packed in 1950. 


Herrings e@eeeeneeeevee ee oeereee 43.000.000 Pilchards eeerereeeeeeaeeeeeee 5.000.000 
Brislings @eeenveseoeve8e8 eoeeee 6.000.000 Kippers eeeeeneene oeeeereeveveee 2.000.000 


These figures represent quite a market increase over the pack in 1939 but the only product which — 
ican be regarded as having become newly established since that date is the pilchard which is caught and canned — 
along the coasts of Devon and Cornwall. 


Il. HERRING CANNING 


The traditional way in which herring is canned in the United Kingdom is that in which the raw fish 
is packed with tomato puree in the can or to @ lesser extent the raw fish alone without any other addition. 
There has been little deviation from this practice except in some few instances when vinegar and or various 
spices have been added to the tomato puree or when other sauces such as mustard sauce, or vinegar have been 
used. The latter products however, have not found any very wide acceptance. The flat oval or rectangular 
ean continues to be used for herrings to the exclusion of the round Open Top can which has never been adopted 
because of the greater liability of the contents to damage in transit and to the greater difficulties of 


packing and greater wastage of fish. 
ng has now been almost universally adopted and modern machines have a good per- 


a Mechanical degutti 

fo sitating relativel little inspection or trimming of the eviscerated fish. These machines re~- 

. ive the ane cate only phe tail being left. The fish are then held in saturated brine for periods of 
. i done in batches in large tanks, no satisfactory continuous 


» about half - an - hour but this operation is still 
| brining equipment having yet been developed. a 
| j j j bles are now used to which the 
ing and packi operation isa hand procedure but packing ta 
cans are ethene oy Pore and which are preceded by 4 machine which adds the required amount of sauce 
P'to the can. After filling, the ends are then loosely clinched on to the cans and during the last few years 


mechines operating at speeds of 60 c-p-m. have been developed. 
exhaust box for 15 - 20 minutes before the final 


ted 
The cans are then passed through a steam hea ig 
ing a vacuum in the can having entirely replac ng 
( ee eae used to sone extent before the war- No draining of the packed can after exhausting or 
| he fish before packing is used. 
es, cw ie i occured other than the general 


y F rting of fish cans has 
Ep developments in the seamen sorts and water pressure cooling end of some method of sterili- 


. adoption of temperature cont 
sing the water by chlorination. 
Labelling is entirely carrie 
are in process of development. 


d out by hand for both the body and top label but, automatic machines 
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ed out on draining the canned fish after exhausting to remove 
fish before closing the can but no commercial use has been 
t for this purpose made by International Lachinery Corpo- 
and lather & Platt Ltd, Radcliffe, Lancs., has been 


Some experimental work has been carri 
the separated liquor and also on the grying of the 
made of these techniques. Fully automatic equipmen 
ration, S.4., 3, Breedstraat, St Nicolas-Waes, Belgiun, 


tested. 


Ill. PILCHARD CANNING 


The methods employed are generally similar to those used for herring but about one quarter of the 
pack is put up in round cans the rest being in oval ones. A certain proportion is also drained after exhaust- 
ing to remove separated liquor and some fish have been smoked before packing. The fish are usually scaled 
in an abrasive rotary scaler before degutting and contrary to the practice with herring the degutting ma- 
chine is usually adapted to remove the tails as well. 


IV. BRISLING CANNING 


The brisling pack goes almost entirely into the 1/4 Dingley can and is packed mainly in oil and to 
a small extent in tomato sauce. The method used in England is similar to that in Norway where the fish are 
scaled and brined and then smoked and beheaded without degutting. They are then packed, in the can by hand 
the oil or sauce added and the cans closed and processed without exhaust. The only major change in these 
processes which has taken place is the replacement of the old batch smoking kiln by an improved type of smo- 
king kiln developed by the Torry Research Station, Aberdeen (D.S.I.R. Food investigation Leaflet N° 10. The 
Torry Research Station, Controlled Fish-Smoking Kiln). 


In this equipment the smoke is generated in a separate unit and passed at controlled temperature 
and humidity over the fish which areso placed in racks as to get a uniform treatment throughout each batch. 


This smoking arrangement is also being used to a considerable extent for the production of kipper 
herrings both for the fresh market and for canning. In cenning kippers the brined smoked herring is place 
in an oval can with a layer of parchment between each fish; the cans are then either exhausted or vacu 
closed without further addition and processed in the same way as are canned fresh herrings. 
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XXII. CONFITURES EN BOITES DANS LE ROYAUME-UN] 
PROGRES TECHNIQUES RECENTS 


par M. OLLIVER, M. Sc., F. R. 1. C. et W.E. RHODES, M. A. 
Chivers & Sons Ltd, (Royaume-Uni) 
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tl. INTRODUCTION 


Il y a lieu de souligner que, malgré l'importance de la production des confitures et marmelades 


dans le Royaume-Uni — environ 350.000 tonnes en 1950 — 1a proportion qui est conditionnée en boftes est trés 


faible. 


li. RECIPIENTS 


Les formats des boftes habituellement utilisés pour les confitures sont les suivants : 


Désignation commerciale Diemétre intérieur Hauteur hors-tout Contenance 
en mm en mm en ml 


l-1b. Jam 74 90 362 
2-1b. Jam 99 102 742 
7-1b. Jam 148 2.543 


La plupart de ces boftes sont 4 deux fonds sertis. Les boites de 1 et de 2 livres sont surtout ex- 
portées, tandis que celles de 7 livres, ainsi que des bidons de 28 livres a couvercle mobile, sont générale- 


ment vendus aux paétissiers et confiseurs. 
e détail intérieur des boftes 4 couver- 


Des tentatives ont été faites pour introduire sur le marché d 
cle coiffant. Ces boftes étaient souvent agréablement illustrées, mais leur enploi a posé des difficultés 
techniques et de production qui n'ont pas été entierement vaincues, et en définitive la boite ne parait pas 
avoir su gagner la faveur des consommateurs aux dépens du bocal. 


Ill. TYPES DE FRUITS 


: 5 R -Uni sont celles de ; 

types de confitures et marmelades que l'on srépare au Royaume 
i ae agreed target fraises & partir de fruits locaux, et d'abricots, d'ananas et d'oranges & partir 
- i ie nf ~tés. Pour les marmelades d'oranges on amploie a peu prés réguliérenent des oranges améres ou 
e fruits importes. : & coupe épaisse, & coupe mince, termes qui 


is types de marmelades d'oranges: 
ae eee tick ot Laure 3 1a forme sous laquelle l'écorce est présentée, et la "Jelly marmelade” (ge- 


ement une faible proportion d*écorce répartie dans une gelée ferme. Chaque 
eo oranges) sm Beet os erorce de satisfaire la demande du public qui recherche des confitures ren= 
ee ia ee tiers ou relativement entiers; mais certains fruits, comme les frarboises, se prétent 
at8 OF tandis que d'autres, comme le cassis et la gro- 


l'état de-fruits entiers, 
trans parentes. 
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IV. MECANISATION DE LA FABRICATION 


lis au cours de la derniére décade dans la mécanisation des 
saan dts pees Spr af les constructeurs de machines qui s'intéressent 


la marmelade, qui demandait jadis une 

nfitureries. Pour la préparation des oranges pour q 

Settee ta en coneidéiable, il existe aujourd ‘hui des machines gad, one oat oe ers 

i donnée comme pouva \ ’ 

Be ee 00 & be Ie eas pee {ison avec le pelage 4 la main. Cette économie est 

l'heure et économiser 90 % de la main-d'oeuvre par comparais 5 rabies bp 
1ité du travail, et il reste ensuite le p 

obtenue dans une certaine mesure au détriment de la qua ’ 5 de le gueperetsen teat 
épins qui sont entrafnés avec les écorces. Encore a propo Pp : 

= Beet anater Gatun a ee amélioré de dénoyauteuse 4 cerises importé du continent est employé avec suc- 

cés pour le dénoyautage, aussi bien des cerises que des prunes. 


é é : i ésultats pour transporter les 

téemes aA air comprimé ont été introduits avec dtexcellents 3 
fruits Rene einen de fruits aes partie 4 l'autre des usines, tandis que la manutention du ene a été 
rendue plus facile et la qualité des produits finis notablement améliorée en utilisant cet ingrédient sous 
la forme de sirop filtré. 


¢ de bassines de cuisson sous vide ne stest pas répandu au Royaume-Uni, mais certains cons-= 
ec enincant des bassines & confiture dites extra-rapides munies d'un élément chauffant interne en 
forme d'anneau, qui dans un cas présente une structure en nid d*abeilles. La cuite ordinaire est comprise 
entre 100 et 150 lbs (45 et 68 Ke) et peut 6tre effectuée en. 5 a6 minutes dans une bassine 4 cuisson rapide, 
tandis qu'elle demande peut-é6tre 10 4 15 minutes dans une bassine ordinaire a double enveloppe. Le débit 
moyen d'une bassine 4 cuisson rapide serait de 3,5 tonnes par journée de 9 heures avec une pression de va- 
peur de 4,2 kg/cm2. Le cuivre est le métal généralement employé pour gernir l'intérieur des bassines a con 
fitures, mais c'est l'acier inoxydable FMB qui est le métal le plus employé dans l'ensemble de l'usine. 


Des progrés considérables 
unités de production, et bien plus 


Quoique certaines des usines les plus petites s'adressent encore au remplissage des boites et bocaux 
& la main, cette opération est effectuée le plus souvent méceniquement. Un type de machine qui semble uti 
lisée 4 peu prés généralement posséde une pompe rotative centrale qui distribue la confiture aux becs de 1 
téte de la remplisseuse. Un régulateur micrométrique pour le réglage volumétrique du remplissage permet d 
faire varier ce dernier sans arréter la machine. Cet appareil peut remplir 40 A 50 boftes d'une ou de deu 
livres et 15 & 20 bofites de 7 livres par minute. 


V. ENTREPOSAGE DES FRUITS 


Les fruits que l'on peut utiliser en dehors de la saison sont conservés par congélation ou par l'an 
hydride sulfureux; mais récemment un fabricant dtemballages a mis sur le marché des tonnelets en acier ver 
nis intérieurement et pouvant étre fermés hermétiquement, dont on dit qu'ils peuvent étre remplis de pulpe 
chaude et mis sous pression d'air stérile, pour des conservations de longue durée. 


VI. DISTRIBUTION 


La distribution des confitures en boftes ne présente aucune difficulté particuliére, et il n'a pa 
été nécessaire de modifier les méthodes employées avant la guerre. 


Vil. NORMES DU BRITISH MINISTRY OF FOOD (MINISTERE BRITANNIQUE DU RAVITAILLEMENT) 


Le British Ministry of Food a institué des normes pour les confitures et les marmelades qui pres- 
crivent les teneurs minima en fruit et les teneurs minima en résidu sec, déterminées par le réfractométre 
L'addition d'acides de fruits et de pectine & des fruits pauvres en pectine naturelle est permise. Une t 
neur maximum de 100 mg d'tanhydride sulfureux par 100 g de produit fini est également tolérée. 


Vill. FOURNISSEURS DE MACHINES 


Machines 4 couper en quertiers et a peler les oranges ... Robert Kellie & Son, Ltd, Dundee, 


Rooseayy 
Dénoyauteuse .. 


OO AN ee ie s+eeeeees Ferrum A.G., Rapperswil, Suisse. 
erreeeereeeeeereseeseenesens Gresham & Craven, Ltd 


Aluminium Plant & Vessel Co, Ltd. 

Wm. Brierley, Collier & Hartley, Ltd. 
A. Johnson & Co (London), Ltd. 

Robert Kellie & Son, Ltd. 

Low & Duff, Ltd. 

Mather & Platt, Ltd. 
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XXIII. DEVELOPMENT IN SWEDEN'S CANNING INDUSTRY 
SINCE 1937 


by F. JAKOBSEN 


Director, Research Department, Platmanufaktur (Sweden) 
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Il. GENERAL 


The development has mainly been concerned with the introduction of machines of higher speed and mo- 
e automatic. 


The most important points have been the changing over from hand seamers and semi-automatic seamers 
© automatic ones. 


In 1937 a very few machines witha capacity of 60 cans/minute were the most efficient seamers usec in 
he canning industry in Sweden. Today machines of this type are fairly common and some canners have clo= 
Sing machines which can work at*speeds up to about 200 cans/minute. 


Partly in connection with the possible use of aluminium cans and also to obtain a minimum stress 
m the cans during processing in general, high pressure retorts have been installed in many cenneries, per- 
tting the use of higher pressures than the pressure corresponding to a certain processing temperature dur- 
ing the actual process as well as during the cooling. 


There has also been a general trend towards increased mechanisation as far as many other types of 
Machines are concerned, as blanchers, cutters, peelers, etc... . 


A rather extensive building program has resulted inthe erection of quite a few modern, well equipped 
a well laid-out factories. Special consideration has generally been given to hygienic conditions and also 


to the welfere of the workers. 


|. Research and Control 


After a government sponsored investigation of the needs for research facilities in the field of food 
reservation the Swedish Research Institute for Food Preservation was founded. 


rted its work with a "nucleus" staff about 2 years ago (1948) in temporary quarters. It 
is hoped tte s ave ctien of the laboratory building will take place in near future according to plans, 


ich have already been agreed upon. j = asad ieee ‘ 
; or a staff of about 40 persons. The institute s among its other activ es al- 
ready ee iets yning courses for people employed inthe canning industry. Quite a few of the canning 
ha also during the last years started their own laboratories for their own control and research 

ay Ae agile few of these dates back to 1937 or earlier. The largest can manufacturer has also since 
a oye pod ae: ted to research and control work as well service work for the customers. About 4& year 
mee. © laboratory Cove trol of canned goods for export was established working in connection with the 


© a compulsory quality con 
Medien —rteoearign 4 Institute for Food Preservation. 
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ds 1938-1948 
i Table I.- Swedish produktion of canned foo 
2. Production 


Table I gives a picture of the quan- 


titative developments of the production of can- Cai mais 
ned foods in Sweden since 1938. The statistics 
are at the present moment not available for ie — 


1949 and 1950, but they will very likely show 
the continued trend of increase in production 
especially of canned vegetables and probably 
also some increase in meat production. 


yer 
Te influence of vorla wer isvey | FY | [\| | | | VI | 
eee eg comntne’. neutral. VAR MARVEM tet 
The increased production of canned b Re a 
meat products in 1940-41 reflects both stock Y_-|. | ovteae\ bie alee 
MMe ciecntnita dos to shortage of oat tle Ll ad eT 7 
ifs 


al P| ae 
20 
ai ER ae PPG ed a 
in obtaining tinplate for cans. e currency a 
situation and the heavy demand upon the tin- oS a ee 
plate resources (the U.S.mills) in the years |New | ROAR 4, 
after the war have also undoubtedly put rather ty 3 “, 


strict limits to the production volumes. S sah 
3. Containers fal sunk |: el os ine ela 


Ne ee Oe a 
The production of cans was still in Peat 


Fish etc 


During wartime the production of 
canned foods was limited by the difficulties 


1000 tons 


1937 largely manual or semi-automatic. Only rere \ N/a | 
two rather slow automatic can lines were in | 4 [A ee ee : 
operation in the country. This has now changed Barn Does ue’ | Se ait 
completely so that in the last years the over- eee 

whelming majority of normal food cans have a cs a A ee 


been mace on high- speed automatic can lines 1958 50 80 68 SS ee 

running up to above 300 cans/minute, of which 

however only two are in operation in Sweden 

today. <A third one will be installed duri 1951. In addition to these about half a dozen automatic lines 
running at lower speeds, about 150/200 cans/minute are used to some extent for production of open top cans. — 


Even the production of deep drawn fish cans has changed materially, from handpress operations to automatic 
lines : 


/ 

‘ 

7 
During the last 3/4 years the can standards have been revised and new standards adopted ait 
the uniformity of dimensions, which is absolutely necessary for modern automatic production. The present 
Standards are based upon the American end British can diameters. 


The manufacture of glass jers for food canning purposes has also been modernized and most jars are | 
now produced on high speed automatic machinery. 


4. Organization 


No organisation like the N.C.A. of the United States joins the canners of Sweden. 


A foundetion was established some years ago to obtain funds 
Food Preservation and the payment of salaries for its employees. 
needed, and the Government pays the rest. 


An association of canning technologists 
yet effective. 


d for the erection of the Institute of 
This foundation supplies part of the money 


is at the present maxent just being organized but is not ! 


ll. DIFFERENT PRODUCTS 
|. Fish 


The technical developments have mainly. been in connection with th i r 
ment of the canneries. In addition to what has already. been me Siereuvitngs tomeanie eee eee 


: ntioned above, automatic machines for prepa 
ing fillets herring have been introduced and also automatic machines for -cut i (oan San 
the Swedish specialty procucts Herring Tid-Bits etc... ; OF RL ERE) SIPIALS Saad toes — 
Automatic equipment for smoking sprats for the production of s.k. Sprat-S 
pment i ok. -Sardines has - 
troduced, as well as autozatic machines for the filling of cod-roe ceviar Fics collapsible races ey * 


To some extent herring from the fishbanks at Fladen (North s 
for the normal raw material, herring Caught near Iteland. ae ib: vee ow ee oe sa 
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2. Meat 


The technical developments have in this field been mainly the on _ 
ents above. Pp y e ones mentioned as conetalea 


Due to shortage of meat, and rationing, the quantities available for the canning industry 1 


limited and this fact has certainly been of importance also when it comes to the purely technical i 
tents in the industry. i, 


3. Vegetables 


In this field the developments during later years have been most noticeable. 


The canning lines for peas have been modernized and new factories come into operation, whi 
ize high- speed automatic equipment throughout. The developments have started right at the begin 
the growing of the peas, the choice of suitable varieties for canning, the harvesting, vining ete, 


Several of the pea canneries are using tenderometers regularly for controlling and erading 
for maturity. Several mixed vegetables have been marketed recently displaying beyond any doubt + 
of systematic operation and laboratory control when it comes to maintaining a high and constant le 


Two types of product, which have during the last two years come to stay, and which it may 
tient to place under the heading : vegetables,are cifferent varieties of canned soup and bake 


These products also show definitely, by the high and constant Res? of quality, the suc 
plication of rational methods of production and quality control. 


te I A I I SS 
| 


4. Fruits ¢ 
’ 


The developments have not been so important in the fruit field as they have been for “a 
The production of canned fruit is quantitatively at present not very big in Sweden. mY 


The improvements have mainly taken place in the manufecture of jams, marmalade and juice 
deve lopment is not shown in Table I. = 


Modern equipment has been introduced however in quite a few plants making the last ment i 
ducts. One may mention the use of vacuum pans, of continuous operation. equipment, high speed closi ing 2 mg 


nes for jars and bottles etc... ; 


2 ee Te a Pao kis eS 
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1. INTRODUCTION 
4 


Up to a few years ago the food canning industry only had a very small place in the economy of 
sia,and its development dates from about 1939 the year when the Regency found it necessery, because 
its isolation, to turn towards the canning industry. me: 


Before this period the usual method of food preservation was by drying but the Tunisian indust: fal 
eis encouraged by the Administration quickly realised that it would be necessary to work in a more rat 
/Manner. Some altered their factories, others built new ones, and they are now in a position to prouaag 
; pd foods by modern methods. 


| ll. FRUITS AND VEGETABLES A 


The drying of these on an industrial scale still exists and Tunisia has about ten drying tector es 
th a total capacity of ten to fifteen tons of fresh material per day. In addition, preparation of 
and vegetables has not been forgotten and at the present time five plants capable of cleaning fruit and 
tables exist throughout the whole length of Tunisia : at Tunis, Sousse, Sfax and Tozeur. aa 


As regards canned foods nearly 100 plants are interested in preserving products by heat steril 
ation. Some handle jam, others equipped with vacuum concentrators handle tomato products, and oe 
equipped for producing fruit juices by flash pasteurisation. . —sa 
Since fruit and vegetables are only cultivated in the North of Tunisia most of these plants are 
Situated in this part of the country. ae 


From 1946 to 1950 the following production is reported 


| 
F 


| 

{ 

; 

ee 

{ 

| Products 1946 1947 1948 1949 

| (ke) (ke) (kg) (kg) 

Jam Peer ots. 9 eines w.s 6 e 40 be 1,270,000 1,757,000 1,055,000 290,000 333 , 262 

| Fruits in Syrup eoseseeeeeeree > 32,549 29,925 60,000 431,753 
eniit Juices » - 726,761(a) 158 ,225(a) 147,776(a) 

li Concentrated Fruit Juices .. - 6,912 22,405 27,000 1,816 

fs eee Sroduots 7 850,000 559,000 1,100,000 1,200,000 136,157 

i Te £5.85 So 2s 6 “i 111 921 

| Peeled Tomatoes eoeoveeeesene “sag ai az ’ 

| Canned Artichokes Be eS - 233 , 000 767,365 nba: Leaves 

a 0 1,073,027 606,973 425 ,000 215,915 

| Various Canned Vegetables .«-- 150,00 ; : BR 
i ms ~ ‘aa ? 


| Arissa ees .6 6.8 6 66.6.9 6 88 0 0 2.8 © 
' (a) litres 
1 
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duction in the quantity of jam produced 
peat vr poodsturfs became more available. Fruits 
tities packed up till now are small ) 


creased more and more as other 
chokes particularly ( although the quan 
ducts of the future. 


In fact since the plants for cleaning fruit an 


. 
i t of plans for irrigation, the planting ; 
ee hart Seetene rs dt aeenaat ake “eke growing of muscatel raisins, the introduction of the a 


(particularly apricots), the interest shown Z 


ning of sweet pimentos ineOLL 
a few years hence the Tunisian food canning 


and vegetables. 


lll. FISH 


Apart from canned fruit 


products and about 50 factories are now in existance for this purpose. 


i the production of which reac : : 
clonal Ninaiet ry will attain a renewed activity in the packing of fruits 


is explained by the fact that local consumption de 
in syrup, tomato products and arti- 
must be considered as the pro- 


a vegetables have no more than 100 cubic metres ca- 
: of more and more fruit trees 


hed in 1950 to about 200 tons shows that 


and vegetables the industry has also turned towards the handling of fish 


Somewhat primitive workhops handle 


pelamid fishes in the region of the Gulf of Gabes and salt the surplus from the anchovy fishing in the region 
of Tabarka, but fourteen factories at the present time produce canned sardines or sardinella, and three 


others are equipped to handle tunny. 


The former are in the region of Sousse and Mahdia, and the latter are 


situated in Tunis (two) and at the tip of Cap Bon where there is a tunny fishing vessel. 


Since 1946 the tonnages of fish and lobsters produced have been the following : 


Products 


Canned Fish in Oil 


611,000 
48,700 
100,090 


Sardines-Sardinella ...-ceeeereces 
MUMIMEG Ve wow bcutsccsrecesnaccccces 
Petemided cccccewee . 
Canned Fish in Tomato 

Sardinella ....... 12,000 


Canned Fish in White Wine and 
in Spices ... 


Canned Fish in Vinegar ..... 


422,000 
11,613 


610,000 1,744,400 3,300,000 2!,768,467 


34,700 
53,000 


16,000 


233,481 


20,858 


29,500 
120,000 


467,000 


97,570 


20,000 
62,000 


153,087 
87,042 


Canned Fish in Brine ....... 2,000 
Salted Fish ..-...ce% 344 , 822 


Lobsters and Shrimps ..... - 


If the production of canned fish in white wine and in pickle has decreased, the tonnage of blue 
fish packed shown a marked increase, which leads one to suppose that, with increased means of fishing par= 
ticularly, the production will get bigger and bigger. 4 


The first trials this year to catch tunny with a seine net have proved that tunisian waters are 
particularly rich in pelamids and an increase in the production of this canned fish should surely ora 


very shortly. : 


The plant actually existing in Tunisia will enable any surplus production of bot - 
tables as well as fishery products to be absorbed. = : baboon ie 


It is certain, however, that the increase in importance of the export market ( in 1938 Tu - 
nisia im= 
ported 1,000 tons of canned fish, whereas in 1950 she exported nearly 3,000 tons ), will force the canners) 


to improve their equipment. 
1 


This, however is far from being out of date anc in mo ; | 
OA grag pro bate ea ae gz é st of the newly constructed factories they 


One can, in fact, say that at the present time the food cannin, j 

» SA} g industry in Tunisia is based on th 
fete and most modern machinery. Moreover, rational methods of manufacture guide the canners and firs 
class articles can be produced, either in the packing and cleaning, the drying or the canning industry. 


1. Cleaning and Packing 


The treatments given are designed to prolong the life of the products without changing their origi 
XXIV-2 


| laracteristics and consist : : a 
MMMGHIe of Girrying cut. ‘(Ale Mab eget of operations which the large factories existing in the country are 


l. sorting; i 
2. grading; . 
5S. disinfestation; 
4. brushing; 2 


;. 5. disinfection in hermetically sealed tanks in which the prod 1 to 
the action of the following : pro ae subjected 


\ 


. 


a 


" 
iq most suitable for export, it should be noted here that most factories which pack these f | 

7 : ruits comp 
| the various operations listed above, either by humidifying or by a partial aryehee 7 A 


/ a) vacuum to burst any insect eges; 
> b) toxic gas to kill them; 
. c) a second vacuum to eliminate all trace of gas; 


; 6. packing. ; 
Since Tunisia produces on the average 37,000 tons annually of Deglet Nour or Degla detes, which e 


¥ 
> 
H 


2. Drying 


h The Tunisian industry uses for the drying of fruit and vegetables either continuous equipm 
Datch 2 ont coat of the "“Japiot" type. The latter enables the temperature and humidity to be varied 
‘the operation. Drying is carried out according to data supplied by the authorities who have laid deo 
limits for moisture in dry products as follows : “J 


1) 10% for most green vegetables; 
2) 15/20 % generally for fruit. 


/They also insist on the storage of goods after their manufacture and before packing in hermetically seale 
‘containers to protect them from air and parasites. i 


This method of food preservation was much used in Tunisia during the war, but it should be r 
that numerous difficulties were encountered particularly in rehumidifying the products. Probably becaus 
too severe treatment during drying, a thin impervious skin formed apparently due to coagulation of album 
Material which prevented the products from being completely rehydrated. It is partly for this reason t 
ithe results obtained were not what had been expected. Moreover, the public very much prefer heat sterilise 
tanned foods and this is the method of preservation which is most used. 


' q 
\ 
| 3. Canning 
I 

iy It is in the packing of the product in the cans that the greatest improvements have been seen 
'the last few years, since most canneries have been put up during that time. The canneries generally now h 
modern plant, steam jacketed pans, stainless steel equipment, conveyor belts, automatic seamers, etc... 


The canner closely checks his manufacture and often submits h 
the Government also supervises it and the Tunisian Standardisation Off 


| for export. a 
; i in varieties are 
These various controls give excellent results. For tomatoes, for example, certa 5 are 

sed, some amongst them retaining better after processing their original colour. Juice extraction is carried 
out in stainless steel automatic extractors and the product is de-aerated before being flash pasteurised. 
7 ; the first quality, and similar 
se successive operations allow Tunisia to produce tomato juice of ‘ Ja 

| results nian Renee with Seas. other products often following on the correct use of French methods. -— 

. ever, that the tunisian canner may find himself up against new problems, as 


is products to laboratory control 
ice (OTUS) checks the quality of gc 


noted, how ae 
[is the cae Eerie sian where a technique quite different from that used in France is generally employed. — 


has shown on the contrary, 4 product which has a much better ~- 
ppearance anc is much more digestible. t seems, therefore, that the aifficulties which had 
38 . 


risen at the beginning were in the end useful because they permitted the improvement of a product which at 
first seemed likely to be inferior to French canned sardines. ae 
In conclusion the constant building of new factories, po ane eae ern to 
i i i i re produced the care given 
Bs nodes eg Sot tort ns hace De citend pata py the Administration only to Er - 02 ee 
ee cuaiite hOks sida us to envisage in a4 short time many new possibilities for Tunisian cann * 


| 


t 
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XXV. RECENT TECHNICAL DEVELOPMENTS IN THE CANNING | 
INDUSTRY OF THE UNION OF SOUTH AFRICA : 


by G. G. KNOCK, D. Sc. 
Research Department, Metal Box Cy of South Africa Ltd (Union of South Africa) 
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1. INTRODUCTORY 


The canning industry in the Union is,with the exception of one or two products, of recent growth; 
indeed many packs were first produced during the period covered by thisreport. In these circumstances there 
has been, as one would expect, a general tendency to use the methods and machinery developed in countries 
where canning has a longer history, the more so as there are very few canned foods produced in the Union 
which are peculiar to that country. For these reasons there are no procedures or apparatus representing real 
novelties to be reported. 


Twelve years ago the total output of the canneries in the Union was about 55 million pounds weight; 
the total annual production is now around five times that figure. The changes and technical developments © 
which heave accompanied this very considerable increase inthe output of what is, in the main, a recently es- 
tablished industry, form the subject matter of this report. As already indicated, it concerns methods and 
apparatus already known. 


The products canned inthe Union include fish, fruit, vegetables and meat; it will be convenient to 
discuss these seperately. 


ll. FISH CANNING 


Fish canning factories have beenestablished on the West coast of the Union of South Africa for over 
twenty five years, but until 1940 only the crustacean Jasus lalandii, variously known as South Africa Rock 
Lobster, Crawfish or Langouste du Cap, was canned in any appreciable quantity. There have been few changes 
in this section of the industry in the period under review for two reasons : firstly, the quantity packed has 
not been and cannot be substantially increased owing to the limit placed on catching by the Division of Fishe- ‘ 
ries and by uncertain weather conditions tending to restrict inshore fishing. Secondly, the canning of crus- 
tacean meat does not lend itself to the introduction of mechanical methoé@s of handling and packing. With 
regard to improvements in quality, the recently established Fishing Industry Research Inst itute has roo 
mended some changes in canning procedure aimed at obtaining packs of more uniform quality : for co the 
intensity of the Maillard-type reaction which ran ep for the browning of er tin Ae ee 
ing has been reduced by the introduction of a through triple sea - tes on th 

e fermentable reducing sugars. The effect of processing temperature 
Mae cenines and ite relationship to the times necessary to ensure a safe pack, have also received 
detailed study, both at the Fishing Industry Research Institute and elsewhere. 


Work as yet unpublished has established a relationship between the concentration of reducing suger 


| ty of browning produced during processing. Except in grossly over-processed 
: en ict scaity of Benross colour Aaa Leoek is more closely related to reducing sugar concentration 
. ) 


1 time and temperature. 
a gape has been in the production of canned 


i ing incustry, however, 
The major development in the fish cann , pit? been, in the 2eaeae ee 
ee hundred thousand pounds weig 
ig teen obese. See tecsr at tases of this expansion fish were prepared and packed into cans by hand, 
ese can po = : wly erected to can pilchards with automatic handling 
Beant > Se yacsen. pump Bee aeh to cle vate he fish from the boats, after which they are de- 
s ar 
Bpeeeeee se ot esc ths factory, where they are held above the igen hg bo Lecce peepee ines See 
-water is made in some canneries. e 
BP teoric oy Peete erich incorporate the vacuum-evisceration principle; Dba ett 
4 Fos a etn ead packers on the ih, (3501 =x 411) size but for the ee home F - oh bas oe 
ieses to the Union since the war, hand packing 1 or nee e ee met 1p eee chines. of Horse i 
cann 

Svcs’ Bee eee ashen et ce up.to 50 aie cabrar 210°F; for packs to which tomato sauce is added the cans are, 

given 4 
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1 consensus of opinion is that 
canneries drained, after which the sauce is introduced. The genera : 
roreee inproves tomato sauce packs, since the puree retains more of its colour and heaviness. Processing 
times are similar to those used in California, e.g. 75 to 90 minutes at 240°F for A,T cans. 


ts, to which all can- 
Pilchards canning is carried on in conjunction with fish meal reduction plants, 
nery waste is sent 20,000 tons of fish meal were produced last year in the St. Helena Bay area alone. The 
possibilities of over- fishing are being watched by the Division of Fisheries, but little or no diminution 
has yet been noted in the enormous shoals which appear each year off the West coast of the Union and South 
West Africa. 


Apart from Rock Lobster and Pilchards, experimental work has been conducted at the Fishing Industry 
Research Institute ona number of less important packs of cenned fish, which amount in the pag gS to about 
9,000,000 lbs. per annum. Among these may be mentioned the green Abalone ( Haliotis midae ) which has been 
canned on a small scale; the flesh is dry-salted for 24 hours, desalted in lukewarm water and packed in ad- 
ded water. A new method of caming Snoek ( Thyrsites atun ), has also been tried successfully; the fish ig 
prepared in a manner similar to that used for Tuna, by precooking whole fish for 1 1/2-2 hours at 240°F, al- 
lowing them to cool, removing skin, bones and brown flesh, and packing the white meat into cans with added 
oil. The long precook is required to soften the bones, which otherwise prevent the fish being cleanly divi- 
ded by the blades of the fish cutter. 


Ill. FRUIT CANNING 


The canning of fruit has been established for many years in the winter rainfall area of the Cape 
Province, where considerable quantities of deciduous fruit are grown, but in the last decade the quantity — 
has risen from about 27 3/4 million pounds weight to over 78 million pounds. Peaches, pears and apricots © 
account for about 40 % of the annual pack. 


Concurrently with the expansion in production there has been a general tendency to reduce labour © 
requirements by using peach pitters and pear-peelers, while lye-peeling-has become popular with peach canners 
continuous cooker-coolers are now in common use. 


However, the most important progress has been made in the production of new varieties of fruit, es-~ 
pecially peaches, the sim having been not only to improve their canning qualities, but to produce earlier 
and later-ripening varieties. This work, conducted by the Western Province Research Station, Stellenbosch, 
has culminated in the production of peach varieties which ripen up to 46 days before and after the Kakamas — 
peach, which is the main canning variety in the Union. Other work is being conducted on berry fruits and 
guavas, with a view to improving their canning characteristics. 


Deciduous fruit accounts for about 88 % of the Union's canned fruit pack, but the other 12 %, made 
up to miscellaneous packs, each in themselves comparatively small, includes two products deserving particu- 
lar notice-pineapple and granadilla. 


Since 1945 there has been a noteworthy expansion of pineapple canning, particularly in the Eastern 
Province, where large areas are being planted to pineapple for canning purposes. In the design and equipment 
of the canneries where this fruit is being handled, full use has been made of American equipment and methods. 
At the present time both Queen and Smooth Cayenne varieties are being canned. The Queen produces during the 
life of the plant an average of 6 tons per acre,although in certain areas this yield is very much lower. The 
Smooth Cayenne may yield up to 25 tons per acre during the plant life, but a reasonable average figure would 
be 15 tons; apart from its higher yield, the Cayenne has the advantage of being less wasteful, as it has 
shollower "eyes" than the Queen, of which about 60% is wasted, whereas wastage in the Cayenne is around 45%. 
The problem of wastage in relation to costs is resulting in plans for the recovery of sugar, citric ecid and 
molasses from trimmings. 


The granadilla is grown on a large scale in the Northern Transvaal, where what is believed to be 
the world's largest granadilla farm is situated. A small quantity of this crop is canned as whole pulp with 
| seeds included, in which form it is used as a flavouring for fruit salads, but since the juice finds its 
| greatest use as_4 beverage, investigations have been made into the methods by which this may be canned. The 
_ sweetened unconcentrated juice may be preserved by simple pasteurizing, and makes a drink whose qualities 
| should be better known. For bottled beverage manufacture, however, the juice has hitherto been chemically 
| preserved and put down in barrels, but the possibilities of vacuum-concentration have recently been investi- 
gated. Work in this country has shown that the amylopectin of granadilla causes such thickening of concen= 
| trated juice that the concentrate is difficult to handle; the high acid and low pH of the juice reduces the 
_ activity of the amylolytic enzymes, but a commercially available enzyme has been found that will degrade the 
| amylopectin, and juice treated with this enzyme produces a relarively free-flowing product even at four-fold | 
_ concentration. This concentrate, however, has as yet been produced on a pilot scale only, and it is possi-- 
, ble that centrifugal separation of the starch may be found more suitable for commercial operations. The loss 
| of starch would, it is believed, improve the appearance of bottled granadilla beverages, as it tends to form 
an unatractive greyish deposit, especially in carbonated products. 


: A brie? reference to the problem of hydrogen swells asit affects Union canners might be made at this 
point. For Union canners in general, and fruit canners in particular, it is especially desirable to obtain 
high average vacua in their products, for quite apart from the extra shelf life conferred on canned fruits 
by a high vacuum, canners at the coast have to contend with the fact that when packs are railed to the big 
inland market of the Johannesburg area, where the altitude is around 6,000 feet, cans lose, in effect, about. 
6 inches of vacuum. The time taken for canned fruit to become domed at these altitudes is therefore appre- 
ciably shorter than at the coast. The reduced atmospheric pressure on the high weld is sonetimes responsi-=— 


ble for goods canned at sea level with a low average vacuum appearing blown and unsaleable on reaching these 
elevated areas. 


Within the next few months tin-plate will be produced in the Union at a cold reduction strip mill 
now nearing completion. It is hoped that this plant will make the tin-plate supply position somewhat easierh 
and, by using steel of low phosphorus content, produce a tin-plate with low hydrogen evolution properties. 
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IV. VEGETABLES 


In the ten years covered b | | 
y this report the production of canned vegetables has ris 
4 million to over 50 million pounds weight per annum. As in the case of other’ praia Pore the teckaaai 


developments which have accompanied this ve 
; ry considerable expansion ha 
im Europe and America, and there are no novel procedures to sept ve followed lines of canning practice 


On the fresh vegetables canned in the Union, peas are by far the most importan | 
t - 

mo She half of the total. The vining of peas has recently found favour with the arse pet ’ 
) -: age as become common practice; but the separetion of over-mature peas by procedures involving brine flo- 

: on has not been very successful. The use of viners has accentuated two difficulties : one, the elimina— 
‘tion of the Devil's Thorn ( Tribulus terrestris ), might be regarded as an agricultural cuestion but until 
his weed is eliminated canners will continue to seek a method of removing these troublesome green seed cap- 
Mick up no tee “pe apa methods tried, with only limited success, are felt and wool rollers designed 

peas pass on a conveyor belt be 

Tests the seeds while allowing the peas to move oe ase nearby ang veneer ih ee 


' The second problem which vining has accentuated is that of flat -sour spoilage; it is ; 
that the degree of soil contamination-—and hence the infection with flat - sour play rie muOh aoa 
on vined peas than on hend - picked peas. Heavy losses have been suffered within the last year by canners. 
who, through insufficient water supply or inadequate spray washing systems, have been unable sufficiently 
to reduce the load of spores on the peas prior to canning. Flat -sour spoilage is a real difficulty in the 
Union, where temperatures are high enough to favour the growth of thermophilic spores. h 


; Another development in vereteble canning has been the production of high - solids tomato paste , of 
which considerable quantities were imported from Europe. Stimuleted by import control and the demands of 
the fish canners, vacuum evaporators of the barometric leg type have been erected which now supply the in- 
ternal demand for tomato paste, with an increasing quantity available for export. 


Cream -style sweet corn canned in the Union is produced by American methods, using huskers, corn= 
Ncutters, silkers, batch-mixers and consistency controllers - equipment already sufficiently well known and 
described. ; 


Corn starch of guaranteed low thermophilic spore content is already available to canners; it is 
hoped that a canner's grade of sugar will be available soon, in view of the thermophilic spoilage to whic 
this product can. give rise in vegetable packs. J 


eS 

P. The standards for thermophilic spores which the canner's grade corn sterch meets, and within which 

/it is hoped the canner's grade sugar will fall, are rather more stringent than those of the U.S. National 
mCanners Association, particularly in the case of non-H,S producing thermophilic anaerobes, although the method 
lof testing is essentially the same. The inocula, however, are first autoclaved for 30 minutes at 230°F. 
"In order to eliminate spores of low heat-resistance. The following standards then apply : na 


= flat-sour spores per 10 GM cece eeeeeeeseereeeecs cccccvces NOt MOPS Guan sy, 


it thermophilic anaerobes not producing H,S per 10 gm ........ no tubes positive out of 6, or if one tube is 
positive, no positives in a duplicate set of 
6 tubes; 


= Thermophilic anaerobes producing HS per 10 gm ..e.--e- .-+- not more than 5. 
he 


Vv. MEAT 


bf 


a ning in the Union is a small but growing industry based almost entirely on Pork, since the 
Michie test Sanvaies are usually insufficient to satisfy the fresh meat trade. Apart from pee sana 
‘which need not be discussed here, the two most important packs are ham and sliced bacon. rs Rowse po 
ucts present difficulties to the canner because the processes needed in this peng rt: m : pack 
) crobiologically stable generally cause some rendering of fat, friability on cutting, and other gns 


for similar products, 
HW CC : type of rocessing apparently used successfully in Europe 
fipecking, : the pasteurizing type cr, where anbient teuperstures are Righer.  lieroblologicsl stability Male 
i ham receives and the sk w whic - 
Tally varies with the type of cure the t type of spoil 

‘ 4 ssure processing is required. The commones yp sp age 

ke ple sagpred eee tne ttn BA Sree echints maximum activity between 25°C and 37°C. 

lity; raw vacuum-packed and pasteurized packs 


) is that due to aerogenic sporing aero 
. Canned sliced bacon is, in the eed Ech it to steri 
i m the microbiological stand-point. | 
te ee. ds have been drawn up and published by the South African Bureau of Standards for a 
lumber apnea foe ca other products; these may be voluntarily accepted by Union cenners whose product, 


an Bureau of Standards Mark on payment o. a fee. There- 
yA Meee ai coe te bo carry the Soute e approved product and the factory itself, for arte tte 
ret tonic requi ants are laid down. In all cases the Specifications of the page : pe yeh 
) structural end hygienic Pekar tel a @rained weight, ( where applicable ), fill of one gc — a 
Si agra pea a yata . in mpounded products such as sausages, Soups an so fol ; Pp : 

P Gefects and foreign substances iat a In addition the products bearing the Bureau Mark have to meet mi- 


Sethe finsl product is ei*pased on the incubations and culture of 4 fixed proportion of each day's production. 
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manufacturers. Resultant high quality levels and the confidence with which the public purchases its foods, 


i 


| the consuming public that any food merchandised th 


y need be and gene 
) done so Ey | have dated the Act and made it long, cumbersome, & 


delegated and is not a specif 


» 


j 
: 
‘i 


‘the source or legal authority under which the law was passed. State jurisdiction is limited to state bounde 


law began in 1933. Notwithstanding, five years of debate, revision, and compromise were needed before the 


‘in turn, 


XXVI. FOOD LAWS AND ENFORCEMENT 
| IN THE UNITED STATES 


| by C. H. BLOEDORN, 
Manager of Technical Services, Continental Overseas Corporation (United-States of America) 


The principal food laws of the United States are those of each of 
the forty - eight ; ne 
laws of the Federal Government. Jurisdiction under the many current laws is detemaiuil oe accordanse aaa 


lines. On the other hand faderal jurisdiction exists only within a state when the m . 
is imported, is to be exported, or is destined to or has passed from one state to another. anenenti aaa 
risdictional factors which tend to complicate enforcement and compliance efforts is the fact that a conside- 
rable variation in content is to be found among the food laws of the various forty-eight states. The trend, 
however, is for much needed uniformity. At the present time approximately fifty percent of the states have 
adopted food and drug laws patterned after the federal law. To foster simplified compliance and enforcement 
more states will undoubtedly follow since the Federal Food, Drug and Cosmetic Act is generally accepted 
a basically good law which may well serve as the corner stone for all food, drug and cosmetic regulate 
action in the United States. For that reason the comments to follow will largely relate to that law. « 
Ry 


Consumer protection is the basic purpose of the Federal Food, Drug and Cosmetic Act of June, 1938. 
Throughout its various sections the fact is self-evident. Self-evident also is the benefit derived by the 


drugs and cosmetics demonstrate the fact. In addition to being the legal order of the land, the Act = to 
most manufacturers - serves as the pattern on which manufacturing practices are based. In commenting on the 
Act one authority (+) expressed its purpose in the following manner: " What this law essentially does, with 
respect to such products is to outlaw any that are harmful, to prohibit their misrepresentation, and to place 
their sale on an informative basis ". oa 


Consumer protection was also the intent of the original Pure Food & Drug law of 1906. At that time 
it represented a great step forward in food and drug regulatory legislation. Through the years, however, 
many deficiencies were brought to light. It became evident that its scope had to be extended and various 
phases of the law strengthened to assure the protection for which it was intended. Particularly pertinent 
was the general feeling that the law must be framed so as to more adequately cope with problems of consumer 
health. As a result, the need for a new or revised law became evident long before efforts to pass such 4 


new law was enacted in June of 1938. Various branches of the Federal Goverment, several industrial asso- 
ciations, and several consumer associations all were very actively instrumental in fcrmulating the new law. 
It stands today, therefore, as a regulatory instrument representative of the best effort of all affected 
segments of the U.S. population. a 


The Act is administered by a federal organization known as the Food and Drug Administration. It 
forms a part of the Federal Security Agency, which division of the Government is charged with a great 
many functions relating tothe public health and welfare. Other federal laws such as those relating to false 
advertisement of foods, drugs, and cosmetics, and special laws relating to various agricultural products, 
all tend to supplement the Federal Food, Drug and Cosmetic Act. 

Ah section-for-section commentary on the provisions of the Act itself is not indicated in a report 
of this type since copies of the Act are available fran the Federal Security Agency in Washington, D.C. Further, 
although the Act is extremely broad in scope, it is written in very direct and understandable language. The 
basic philosophy of the Act and a clearer concept of its operational procedure presently appear to be subjects 
of greater interest. Hence, the comments to follow are to be generally limited thereto. For clarity and 
simplicity, we shall also limit ourselves to the treatment under the Act of foods only, rather than foods, 


drugs, cosmetics and devices. 
Fundamentally the Act provides 


— 
a 


for regulatory action on the part of its administrative body to assure 

rough interstate chanel hee reo adu) ter a ee ee 
and by misbrandi using language whic s spec c whe 

Eros gl 4 ic regulatoey, limits and tolerances. To have 

na static without flexibility to accommodate 

set up working tolerances has been 

402 of the Act relates to the con- 


branded. It defines what is mea 
ral where possible. It does not include specif 


It is fortunate therefore that the authority to 


f the Act. For example Section 
a gee eae to be adulterated - ta) (1) If it bears or contains any poisonous 


der it injurious to health _...." The words "any poisonous or dele~ 

terious substance which may render it injurious to health" are significant epee een 

in question. Note that the Act does nor state how much of any range ob Pier = Hapeeaetect 

considered injurious. That phase is left to the regulatory epee seein et ee 

limits in the light of present day knowledge and in the light of co wa 
On the other hand, Section 402 further states that "A food she'll be deemed to be adulterated — 


itself to new conditions. 


ditions under which "A food sha 
or deleterious substance which may ren 


| c.¥. DUNN- Food, Drug & Cosmetic Law Quarterly 


(+) The Food, Drug and Cosmetic Act in the United States - 


September 1948, p.308. 
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i tor filth putrid 
at itt — in ; ep Dae Sigkakce chance i. 4: compromise with filthy, putrid, or decomposed substances. 


however has been recognized by the U.S. 
{sion as to working tolerances must be made, > 
5 piaadelmabi eae atl practical purposes the Act forbids filthy, putrid, or pag deg tebioeyr! pe. on ae 
Food and Drug Administration with the guidance of the courts determines the aay pone prseel pee, Bee 
ere teat Ho eho ees,Gaster rebar A An eR ae ee of Aauciye eae is con- 
hardly a contestable fact that where mo exists Oana oe ened a eeereeriin ene 
t. On that basis the degree of mold found in a samp : 
Pia ccres of Aecomporition which was present in the raw material. It became the rg ea ibe ay pu 
Drug Administration to establish a mold count tolerance on which Bae ee eitixe tila menial Pi = 
tomato juice was set 4 p 1. om= 
be judged. The first mold count tolerance for : oe a ata net Jee 
i i t within the tolerance limit, bad practice 
mercial practice at that time could produce a produc W : eee ce wae Lowscen eo eee 
‘in 1936, the tolerance was lowered to 55 % positive fields. n 
eeewn to 15% in 1940. Tolerance changes simply reflected aap cal in peers eae re 
. When such improvements were, in the opinion of the Food an rug ministra A - 
eeiaily Ee aitite to rood producers who had a genuine interest in improving quality neFOs and Vien ein 
the limit accordingly. Today the mold count working tolerance for tomato juice is 20% positive fields having 
been raised from 15 % as the result of work done by industry which establised that it was not commercially 
practicable to operate on the basis of 15 % positive fields. A remarkable degree of flexibility is shown. 
At the same time, under the terms of the Act it is entirely possible to effect seizure on the basis of the 
food having been prepared under insanitary conditions. Proof that the food itself contains filthy, decon= 
posed, or putrid substances is not necessarily required. 


the Act has all manner of consumer protection as its foremost objective is obvious. At the 
same ats t2 the consensus among F & D officials and also of the great majority of sincere manufacturers 
that in the final analysis consumer interests and manufacturer interests are identical. Under the stress 
provoked by seizure action or the sting of an adverse court decision occasional doubt may develop but fun- 
damentally the identical nature of the interests served by the Act remains unchanged. 


As already indicated the Federal Food, Drug and Cosmetic Act concerns itself with adulteration of 
food and also the misbranding of foods. Unfortunately the law governing false advertising of foods is a sepa- 
rate Act and is administered by an agency other than the Food and Drug Administration. Consolidation of these 
functions is indicated and under consideration. 


An additional and important portion of the Federal Food, Drug and Cosmetic Act is embodied in that 
portion (Section 401) which instructs the administrative agency to prepare and promulgate for all classes of 
foods (with some listed exceptions) "a reasonable definition and standard of identity, a reasonable standard 
of quality, and/or reasonable standards of fill of container when such action will pranote honesty and fair 
dealing in the interest of the consumer". In effect, Section 401 of the Act establishes the condition under 
which all foods excepting fresh and dried fruits, fresh and dried vegetables, and butter (+) ultimately may 
be defined by law asto identity, quality, and fill of container. Inasmuch as the procedure set up for writing 
such standards calls for a very thorough study of all phases of the product and involves industry and con- 
sumer hearings etc.., it will probably be many years before all of the common foods are so defined. At the 
present time definitions, standards of identity, and/or standard of fill of container, have been promulgated 
for a great many products including wheat flour, milk and cream, oleomargarine, and the canned products peas, 

tomatoes, peaches, apricots, pears, cherries, jams, jellies, shrimp and oyster, to mention a few. 


It is obvious from even a brief review of the Act and its provisions that the administrating body, 
which is the Food and Drug Administration, must be an agency of technical experts. It is their duty to in- 


terpret the general terms of the Act and also to perform its regulatory functions. The U.S.F. & D. is one 
of the oldest regulatory groups of the U.S. Government having evolved from the Bureau of Chemistry, which 
agency was originally chosen to administer the first comprehensive food and drug law in 1906. If the Act has 
been a successful instrument in maintaining food quality and protecting the public health, it is - without 
question - due in very high degree to the excellence of its administrative group. 


The Food and Drug Administration must maintain a very camprehensive organization in order to perform 
the duties assigned to it by the Act. Briefly, the organization consists of the Washington D.C. offices and 
laboratories which are divided into eleven functional divisions included in which are the Division of aAnti- 
biotics, Division of Food, Division of lLicrobiology, Division of Program Research and so on. In these offices 
and laboratories are developed the scientific information, the new methods of analyses and identification, 
toxicity data and other instruments used in regulatory and enforcement work. Additionally there are sixteen 
strategically located district offices and laboratories. These are primarily for the purpose of inspection 


of manufacturers and the development of inspection data on official samples from interstate or imported 


shipments. Approximately one thousand persons are so employed at an annual cost of slightly in excess of 


four million dollars, or, in terms closer to the individual the cost amounts to approximately three cents 
per U.S. citizen per year. 


The Annual Report of the Food and Drug Administration for 1948 lists its actions on foods for that 
year and from these listings a tabulation has been prepared which amply demonstrates the scope of food en- 
forcement activities. Since "fines" and "jail sentences" are listed, the table also provides an insight into 
the futility of continued violation of the Act. Actions on drugs, devices, special dietary products, and 
cosmetics are not included. For foods alone 933 seizures were made during 1948. Penalties inflicted by the 
courts amounted to 71 fines of # 1000.00 or more, and no less than 9 jail sentences for violations. 


The Federal Food, Drug and Cosmetic Act is not a single edged instrument wielded by a civil service 
group whose word and action cannot be questionned. The Act does give to producers certain rights which ef- 
fectively check any tendency toward overzealousness on the part of the enforcement agency. At the same time, 


it provides almost unlimited opportunity for the enforcement agency to obtain its information and develop 


its facts. An outline of more or less usual enforcement procedure under the law as applied to canned foods 
might be of interest. : 


The Act provides for entry by accredited Food and Drug inspectors for 
purposes of inspection into 
any factory, warehouse or establishment in which food is manufactured t 
troduction into interstate commerce. sib iopera: AERRBIee Reeeate eae 


oe nt Ee A Ee LE a Ra 
(+) Exceptions to these are avocados, cantaloupes, citrus fruits, and melons. | a een 
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or decomposed substance, or if it is otherwise © 


Further, the Act also provides that shippers, transport companies and 


——— 
2 


geet ad pin baal interstate commerce shall permit " access to and to copy all records showing the ; 
ssist the Food and Drug eeiichehintsstiocn’ toni Sa an eteeeden te these very broad authorities granted to - 
pments, state and city f i 

-tself has learned to report violations and ask that they be investigated aie waneal oooner et ee 


Product ae Matsa In Junction) $7500.00 Jail abet 
Instituted or more| Sentences Denied Entry 
: Beverages and Beverages Materials ... 57 12 - 9 1 ; 623 | 
; ee 39 76 2 7 2 48 ; 
Cereals and Grain Products and Feeds. 73 73 4 10 1 39 
Chocolate and Sugar Products ........ 90 31 ~ 5 - 561 7 
MEER EOGUGES Sec. c cc asec cc seccss Be 141 49 Ss 10 1 29 4 
Begs and Egg Products ..........cee0e 27 9 ~ 3 2 10 
Flavors, Spices, Condiments ......... 37 6 1 - - 1,361 ; 
Fruits and Fruit Products ........... 138 20 - 9 - 649 a 
Macaroni and Noodle Products ........ 16 14 2 7 7 43 
Meat Products and Poultry ........ ees 10 2 ~ - - 20 
Nut and Nut Products .............+-. 52 7 2 1 292 
Oils and Fats .......... eee ccceceees : 14 4 - ~ 1 43 
SU MEI Vas mecsdcccsseccesisccccccces ° 74 13 1 2 - 765 
Vegetables and Vegetable Products ... 185 20 1 7 - 302 
TOTALS ..... nee ees 9335 306 “14 2 om 4,765 


~* 
; If, after locating a shipment, an investigation for possible violation is indicated, the Food and 
Drug inspector is authorized to ao so at Government expense. He must, however, draw sufficient samples to 
morovide a duplicate set to the owner of the shipment on demand except under circumstances, as listed by reg- 
Qlation, which cause such additional samples to be unnecessary or unreasonable. Examination is conducted by 
mfood and Drug technicians and their findings constitute the basis for future action. If, in the opinion of 
he Food and Drug officials, seizure is warranted then condemnation proceedings are begun resulting in the 
eizure of the goods by the United States court. At this point or sooner, under Section 302 of the Act, the 
mfood and Drug on showing sufficient cause, may ask the U.S. courts for an injunction to restrain further vio- 
ations. If granted the person or company so enjoined is effectively prevented from operating interstate 
antil the conditions in violation of the Act are corrected. : 


When a seizure is made the person who has possession of the goods is officially advised of the seizure. 
mership is then established. The owner, under reasonable circumstances previously mentioned, may exami ——. 
official samples and in any event has the right to contest the Government allegations in a federal court of ~~ 
aw. Trial by jury is the prerogative of the defendent. When the seizure is contested, it then becomes 


Mandatory that the Food and Drug Administration establish a violation of the Act if the defendent is to be q 
Bjudged guilty. Preponderance of evidence ina so-called seizure or civil case is considered sufficient proof. ’ 
Tf decision is reached not to contest the government allegations it is then possible in some types of vio- 

Mlations to bring the goods into compliance under the supervision of the Food and Drug Administration, other- : 


Wise, the seized lot is suitably disposed or destroyed by court order. 


Whether criminal proceedings are in order largely depends upon the character of the alleged vio- 
Mlation, the intent, and to some extent, whether the occasion is a first offense. If the Food and Drug Admi- 
Maistration believes criminal proceedings are indicated, it is obligated under the Act - and before such action 


His taken - to so advise the person or persons responsible for the violation and provide for a private ang 


Minformal discussion for presentation of such person's views. Depending upon the facts a decision is then 


i i é j t may plead guilty 
teached as to whether criminal prosecution will be instituted. When instituted the defenden 

for not guilty as he chooses. In the event ofa not guilty plea the burden of proof rests on the Food and Drug 
WAdministration and its evidence must prove the guilt of the d@efendent beyond a reasonable doubt. 


: . 
or a violation of any single provision of the Act is imprisonment for not more 
than one fea ce a rine of £000.00 or both. eee where intent to defraud or mislead is established the 
Wpenalty is stepped up and may become imprisonuent for not more than three years or a fine of not more than 
b8 10,000.00 or both for each provision of the Act violated. Actually most violations of the vga 
WDrug and Cosmetic Act simply result in the loss of the goods or reconditioning to bring them into compl ete 
Where more severe action is indicated, however, the record shows the courts are not unuindful of the penal- 
ies incorporated into the Act. fo ae 
u omply with the Federal Food, Drug and Cosmetic Act in the same manner 
ea erie rodcsed rhode. The operational procedure of the Food and Drug Administration differs some- 
what, however When a shipment arrives at a port of entry notice of the shipment providing OD POR Ne 
Dobtein samples is forwarded to the Food and Drug Administration by the customs e173 in ones ee ers on 
of the shipment is then based, insofar as the ket te Somvociele owner or consienes of the shipuent 18 so 
’ > 
eirica cede taprethe eer alicee the epi in which such article appears Se acu eee edie pce 
° Otherwise subject to the provisions of the Act, and shall set a time ni place aed babi bah ignee 
to appear and introduce testimony". -- Reg. 1.307a. After the hearing the owner eg Ps 


: 
: 


: 
b 
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fied as to whether the shipment may enter the country. If admission is denied the notice states the reas 
or reasons for denial. The owner or consignee then has three months in which to export, destroy, or reco 
dition the goods. All expenses pertaining to a shipment which is refused entry are chargeable to the own 
or consignee and in default constitute a lien on any future importations. The Food and Drug Administr 
tion actions on import shipments are final and are not subject to court review as is the case with domest 
shipments. 

Finally, the Act also provides for regulatory action on foods packed in the United States and de, 
tined for export to a foreign country. Such foods must be in accord with the specifications of the forei, 
purchaser, must not be in conflict with the law of the country to which it is being exported and must | 
identified by outside label as being for export. It is possible, therefore, to receive in foreign countris 
foods packed in the United States which do not meet the stringent requirements of the Federal Food, Drug ai 
Cosmetic Act. Whether this be considered unfortunate or otherwise is largely based on point of view, but t] 
fact remains that under the provisions of the Act the same standards of quality to which the Act is points 
are possible and become mandatory for export shipments as soon as the recipient country chooses to enact 
law of similar scope and requirement. For export shipments under the Act, therefore, the law of the recipie 
country is the determining factor. 
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) 1. INTRODUCTION 


¥ 


fi I must commence this paper by disclaiming any intention of making comparisons in any invidious sense 
H between the food legislations of different countries by suggesting that some legislation is better than 
‘other. A study of the widely varying ways in which this legislations has emerged and has operated makes it 
“evident how this depends on the general legislative, social and economic background which is so specific for 
§ each country. Indeed, with the known characteristics of a people it could often not be imagined that the de- 
velopment of this legislation could have taken any very different course from that which it has in fact taken. 
‘It is remarkable, when one cares to look into it, how very little direct copying from one country to another 
“seems to have occurred in food legislation, even as between countries where one might have imagined that 
§ requirements would be very similar and where therefore much trouble might have been saved for the later 


} entrants to the field. 


\ 
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} Il. THE CHARACTER OF FOOD LEGISLATION IN ITS HISTORICAL DEVELOPMENT 


iy 


the focuss~ 
; islation began early it appears to have arisen asa result of 
a seer pecgebaye Meester xind of maieratsoe : In the U.K. for instance, the gross adulteration of 
ee ft rention on & ps ducts inthe early part of the eighteenth century. In France, 
ees 200 tee 121 to asa Bete TeSeath oectury. appears to have been on misdescription or counterfeiting 
it n 
Bile the legitimate pret neniahing mark of a product (i.e., manufacturer's name or Looe of ote bec 
1 4s r aily nderstandable in a country where the distinctiveness and character oo ee and agr He hy: et 
3 3 : a1 sely linked with brand nemes. In Russia, as early as 1832, a beginn ry ree re ee Be uae 
Pichcte. a in add@ition to an injunction against the sale of spoiled and unfit foodstu ¢ focds Mae 
a peek PB tters or of harmful metallic receptacles in the preparation or svoree Cs sae 
een ape k, in 1843, was possibly the first country to particularize on : 
Verages was prohibited. Denmat™, ; itted harmless colours for use in the colouring of foods; 


< to introduce a list of perm 
sat ee ot goures, these colours were all natural vegetable or mineral substances 


a i tice there has sometimes been found a necessity for 
tt At a later date a ant is interesting Benes DPE payee 1am bas been in process of 
eecistt coat tmle eof this is the special pre-occupation in the 0.8.4. ie pres eet 
ee cer croducts, §sing from the alarm spread among the American pu 10 in Oe ey ae 
ey OF meat oy hag hedge Sie book "The Jungle". This special interest eC oC ee oe pase ng ofS ae 
Bispestic Byer ce andat the seme time that the first US. Food and Drugs Act was Pp 
: ection Ac 
_*: the approach to a more general law ageinst 
era of food legislation pp ; y eae 
[ Mscacoracion"tenc'if aany countrien in soe form of 51200, F,Por of" any” alaltion, mixture Gr afulterstion 
adulteration came in many cou fraud and the precise prohibition o fs aoe pe Beg - xe ene f1Beee 
or the use. fhernful 5 betences and materials, as spn Specie sah quotation : "The following will 
or the use of h subs c Cuba (1879), W : : 
SE te aetestita 6 i aeraston os See eer ea san foodstuffs falsified, adulterated, or spoiled, being 
Always be subject to confisca rear 
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harmful...ccs 4+ Foodstuffs which defraud the public in quantity or quality...-.". Quite naturally, these 


Penal Codes were strongly coricerned with penalties, and the Gilbertian threat of the Austrian code is worth 


recalling from the past for possible use in the present : " The duration of the penalty and its augmentation 


are to be fixed according to the amount, the slyness, malignity, danger resulting from the deed, and the ex- 

tent of confidence thereby betrayed ". ite : ler Pe 
basic aws pro ng decep- 

The third era of legislation came with the emergence of general (or 

tion and ieitecavion and (a cunkamertted step) providing usually for inspection, posses Stop ta pees “ 
Food and Drugs Act of the United Kingdom led ie way, 73 meth Bape prosper Oh mie eo 
by the general food laws of Germany (1879 Italy (18 » Belgium ’ P 
eer hone British dependencies ( St. Christopher, 1887; Barbados, 1889 ). In the early nineteen-hundreds 
the peak of this phase of development was reached, with the laws of Portugal (1902), Bulgaria (1904), Fran- 
ce (1905), Switzerland (2905), the U.S.A. (1906) ,° Jamaica (1908), Spain (1908), New South Wales (1908), New 
Zealand (1908), Ceylon (1914), Cuba (1914), and possibly other countries. Since the first world war the pro- 
mulgation of these basic laws has continued, for example in Trinidad (1917), Tunisia (1919), the Dominican 
Republic (1919), ‘The Netherlands (1919), Victoria (1919), Canada (1920), Honduras (1920), Brazil (1923), 
Mexico (1926), South Africa (1929), Norway (1933), and other countries. 


Many of these basic food laws, while embodying provisions against adulteration, fraud, misdescrip- 
tion, harmfulness to health, etc..., provided no criteria by which the nature, genuineness, and purity of 
particular foods could be appraised. This left the way open not only for varying interpretation by food con- 
trol authorities, but also often for evasion because of the reluctance of the authorities to take action in 
the absence of precise legal standards of composition and purity for many foods. 


For foods already subject to special regulations in which presumptive standards of genuineness had 
been established (notably for milk and milk products), this difficulty did not of course apply, and in fact 
much of the control activity was focussed on such products. For other foods not so standardised, and sub- 
ject only to the basic law, the difficulty was partly solved, as in the U.K. and some other countries, by 
the slow accumulation of case decisions which served to provide standards of a sort. Formuletion of stan- 
dards by this process was hap-hazard, cumbersome and sometimes ill-informed; though it might be held that it 
avoided the expenditure of effort in formulating standards where no genuine need for them had arisen. Never- 
theless, in course of time, the need for extending the area of legal standards became more and more felt. 


Basic food laws often gave powers to the ministries or departments concerned to make regulations 
for individual foods or classes of foods under the umbrella of the basic law. Foremost in this field were 
the Australian States, New Zealand (1924), Venezuela (1921), Brazil (1923), Switzerland (1926), Italy (1926), 
Canada (1928), and South Africa (1930). It must be admitted that these attempts as rushing the position of- 
ten suffered from a lack of sufficient precision and of full appreciation of technical questions involved. 
This has necessarily tended to allow of a certain amount of arbitrary interpretation in applying the stan- 
dards. 


A more wary approach has been made in other countries, by taking one food or class of food at a 
time and defining composition, criteria of purity, etc... with sufficient adequacy to leave much less scope 
for uncertainty of interpretation; and also making sufficient allowance, by inquiry, consultation of affec 
ted interests, and so on, for technical matters involved in the production of the food. This extended pro- 
cedure in development of standards has been followed notably by France, Belgium, the Netherlands, Norway and 
Germany, and now more recently by the U.S.A. and the U.K. Broadly included in all these regulatory approache 
to the standardisation of foods, it should be said, is also the standardisation or control of practices such 
as the addition of colouring matters and preservatives and of the use of metallic and other substances in 
the handling or packing of foods. 


It must not be imagined that countries having no basic food law and regulations under it have n 
effective means of controlling the purity and wholesomeness of foods. Usually a variety of separate ena 
ments and decrees fulfil the purpose of hygienic control of particular kinds of foods, or of requirement 
of purity and harmlessness in certain directions, such as liability to contamination from plant, ustensil 
and containers. Examples of such systems are afforded by Sweden and Argentina. In the former country, the 
control of foods in respect to metallic contamination, preservatives, and colouring matters is, in factye 


Il. THE CHANGING EMPHASIS IN SUBJECT MATTER OF FOOD LEGISLATION 


The foregoing brief survey has dealt with the stages in the character.of legislative machinery as 4 
has developed up to the present. It will be of interest to consider the changing emphasis of the subject 
matter of this legislative machinery. Three main phases can be discerne@, with of course a considerable de= 
gree of overlap. The first two may be regarded as dealing with aspects of what may be termed "macro" quali= 
ty. Some of the earliest legislative activity was instigated by and directed against gross and often harm=- 
ful adulteration, such as the addition of weighting or foreign substances to tea and coffee, the addition of 
alum to bread, the use of poisonous mineral substances in colouring confectionery and other foods, mineral 
adulteration of flour and milk, adulteration of pepper with ground olive stones, and so on. 


The next phase may be considered to be the law's concern with the major debasement of 
and quality, not necessarily resulting in harmful effects on health, but often juséierae deception o- team 
especially when accompanied by incorrect description. This concern found expression in the major attack on 
adulteration as consisting of the addition of substances to, or the abstraction of ingredients from, foods 
so as to prejudice the purchaser in respect of harmfulness or, to quote the phrase used in the British Food 
and Drugs Act, in respect of "the nature, substance or quality" of the food. Usually the basic food law 
a sanitary or penal code, has supplied the initial attack in this phase, but has required to be supplement 
by case decisions or by the setting up of standards of composition, as already mentioned, and of regulati 
for prescribed forms of description and labelling. Associated with this phase, too is the insistence 
veterinary inspection and certification of meat, both for direct consumption and for use in manufactur 
meat products, which in many countries has been a prominent legal requirement for many years. 


XXVII-2 


: There is no doubt that there has been a considerable im 
provement in the minimum 
Beced Ses credo seitinanst’ of ieeiiacive (eiriel: att ieroemtn' tp ott iat ane 
}and more concerned with *nioro®-quality. This reread van t Sona the quality on the eae 
by the presence of added materials such as colouri acbern nd preservatives, of metallia sania 
ng matters and preservatives, of metallic 
jl en eset chemical Sedagige pe oe of rebctin purity and bacterial carers tana 
: e use of colouring matters in foods, it is true oes back a 1 
Fway (Russia, 1632; Denmark, 1843), but is now tending to shift in emphasis from the nature 6 Sol pie tie 
r 
he themselves to the degree of purity which is desirable in hate ain they are deat ia toodae ineusee 
‘t ve of this new emphasis is the certification of purity now called for in the U.S. and Canadian regulations 
on coal-tar colours for foods. So, too, the attitude to possible harmful metallic contamination, which be- 
gan ( as often referred to in the basic food laws ) with an interest in rather crude forms of contamination 
from the addition of metallic compounds or from the use of poisonous metals in concact with foods, has now 
tended to shift to the minute traces of harmful metallic contaminants which gain inadvertent entry into foods 
unless special precautions are taken. Apart form the general requirements for the hygienic purity ‘and hand- 
ling of foods which are usually embodied in basic food laws or regulations, attempts have been made in some 
countries to formulate precise stipulations on this score, as with mould count in tomato products, and the 


limits set up for the content of bacteria and other micro-organisms in such foods as milk, cream, gelatine, © 


tomato products, ice cream and other frozen foods, and so on. As for the most recent aspect of this 

the question of control of chemical additions, and residuals from insecticides, etc... nie in the sane 
and preparation of foods, legislation is still in the making. Possible harmfulness to heaith is of course 
the prime consideration. The problems involved are considerable, as shown by the inquiries and discussions 
which have been taking place especially in the U.S.A., and will call for skilful legislative handling. Mean- 
time there is much to be said for simplicity of statement, and a pertinent cleuse in the law of Venezuela 
as long ago as 1921 may be called to mind: " In order that a substance be considered harmful to health, and 
consequently not be permitted to be added to foodstuffs even in minute quantities, it is sufficient that 
acience entertain doubts as to its harmlessness, whether or not the effects be immediate or slow” - the sig- 
nificant word here being the word "science". 


IV. THE LACK OF UNIFORMITY IN FOOD LEGISLATION 


As was shown earlier inthis paper, different countries have trod the path of legislative enterprise 
in foods by very different routes, and in very varying tempo. However, different countries, from national 
habit in diet or from special interest in the production of particular foods, have placed varying emphasis 
on the importance of legislative control of different foods. All this, combined with nationalist sentiment 
no doubt, has resulted in an almost complete lack of co-ordination in different legislations which, in the 

present era of interplay in world trade, has become irksome and in many ways quite stultifying. 


One may perhaps be forgiven for quoting examples of some of these anomalies. Thus the six Australjan 
States have separate systems of food regulations which, while superficially very similar, yet differ in ma- 
terially important detail - as for instance in having slightly different lists of permitted colouring matt- 
Hy ers. The need for this, in a total population of some 8 millions, is elusive. Agein, taking the South 
American countries, their systems of food regulations shown no co-ordination whatever. For example, none of 
them has chosen to adopt the same list of permitted coal-tar colours as its neighbours; one of them, in fact, 
has preferred to come to France for its adopted list. 


The confusion in the requirements of different countries for the tomato solids content of tomato 
paste and concentrates will be femiliar to those present. Other anomalies in regulations for tomato products 
may be less well- known. Thus the limits for the Howard count for moulds in the two adjacent countries of 
Argentina and Brazil are 50% and 65%. Limits for bacterial count have been laid down by Canada and Brazil, 
the one at 100 millions, the other at 200 millions, per c-c~ Inthe U.S.A. and Canada, the addition of cal=- 
cium salts to canned tomato is permitted up to a limit of 0,026%; but in New South Wales calcium chloride may 
be added to a limit of 0,064 % of total calcium, which includes the natural calcium of the tomato, leaving. 


@ permissible addition of about 0,05 % of calcium. 


VY. THE POSSIBILITIES OF SOME MEASURE OF INTERNATIONAL AGREEMENT IN FOOD LEGISLATION 


-ordinate food legislation so as to 
the possibility of international efforts to co-or 
‘remove Scie ee cea tere ted. and multiplication of standards, the subject must be stacy ap 0 ee 
In the first place there is no doubt that 4 large number of standards for foods pes whee rey hee 
correspond with the traditional and prevailing pastes ee habits ore ee conseraral ot oe us 

ble to achieve agreemen n an 

eee Sorta Nor Fe eerie cbeicusiy, would it be desirable; every country is entitled to its own special 
. ? 


ideas about its food. 
} t involved, but only questions of univer- 
e the character of the food is no Fi ° 
Sal a4 sete rane would soem to be the possibility of a large gros: of 00-oTd ne Tn ee 
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Et tnepe countries has been in any way prejudiced in health by reason oO P 
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list. Preservatives, too, might well become the subject of agreement, a 
mitted in different foods. Sulphurous acid and benzoic acid and their salts are almost everywhere recognised 


and accepted as harmless preservatives for particular purposes, but there is no uniformity as to the limits 
within which they may be used. It should not be difficult to reach such agreement. 


VI. CONCLUSION 


In this brief survey I have had time to deal only with the general aspects of the subject and have 
not attempted to make any detailed comparisons. Indeed, if this were to be done, it could only be achieved 
by means of a systematic breakdown into the separate aspects of the subject, whether legal, administrative 
nutritional, hygienic, etc..,and a comparative study of the mode of control of the main types of foodstuffs 
in the various countries. This would obviously be a very considerable undertaking, and I make no apology 


for the fact that I have not been able to do more than give a merely introductory outline for others to fill 


in. There are other very important matters which I have not touched upon at all, such as the 

uestion o 
analytical control, of weights and measures and their tolerances, and of guarantee, and I hatte fie these a 
in conclusion so that at least it can be said that I have brought them to your notice. 
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OF CANNED AND FRESH FOODS 


q by P. H. LEFEBVRE 
ef des Laboratoires de |'Institut National pour l’Amélioration des Conserves de Légumes (Inacol) 


(Belgique) 
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l. INTRODUCTION 


When preparing meals, housewives usually have the choice between fresh foods, and foods preserved 
by the Appert process, by quick-freezing or by dehydration. 


Their choice is determined in particular, by their purchasing power, by prices, qualities and by 
the facilities available for obtaining, using and keeping the desired products. 


Great consideration also must be given to nutritional value, safety and, consequently, reputation. 


The comparative study we have made is besed on the prices charged in large stores for canned foods, 
factory-made jams and quick-frozen foods of well known brands and of good quality. These prices are practi- 
Cally those recommended by the manufacturers for the retail sale of preserved foods produced in 1950. 


The cost of the corresponding foods prepared directly in the home with fresh products bought from 
reteilers has been worked out for the various seasons on the basis of minimum end maximum sale prices. 
As regards fruit and vegetables, the prices were those noted by the competent officials cf the Minis-— 
try of Economic Affairs, in 1950, in a lerge food store and at a Brussels market. 
It must be noted that in many parts of the country fruit and vegetable prices are usually higher 
than those charged in Brussels and in the other large cities. 
For home preperations we have taken account not only of the price of raw material, but also of waste, 
additional ingredients and fuel consumption. 
As the prices of raw materials vary at a given date according to qualities and other factors, we 
have established price graphs. 
The A curves are based on the monthly average of the lowest daily prices charged at the places 
Mentioned. The B curves are based on the average of the highest prices. 
At and Bt) which include 
As many housewives have to use outside help, we have drawn up other curves ( 
the cost of Rca’ on the basis of the hourly wage paid to a charwoman, i. e. Frs 15.=- per hour. 


; P rer than the actual ones, as we only took 
Tr ices for household preparations are in most cases lower : 

account berg of general and unquestionable significance. Our calculation, in fact, does not include 
purchasing costs ( time and transportation ) or the time spent in supervising cooking, cleaning household 


De t to Frs 8.50 per kilo of consumable 
idered that in many homes these costs Imay amoun ° s 8. r - 
produce Sec shaeea conse cost, on each graph, by a vertical arrow starting from the B' curve. It is obvious 


tional pour l'Amélioration des Conserves de Légunes (National Institute for the In- 
ee ee ordered Seeorables) is subsidised by the Institut pour l'Encouragement de la Recherche 
dak iaberce pont dans l'Industrie et l'Agriculture (Institute for Encouraging Scientific Research in In- 


dustry and Agriculture). 


(+) 
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ng to the quantities of food prepared, the products, the seasons, the possibi 


hold organisation. | 
lities of obtaining supplies and the house 
We must reming the reader that fresh foods always lead to waste, which 7 sometime Pee 
Unless a refrigerator is available, which is seldom the case in Belgium, they are ap Pp 
Moreover, it frequently happens that too large a quantity of a given dish is prepared, with the 
result that vart of it is fed to animals or thrown away. : © peshe. ea 
F eX) 
rtance is the fact that in many households the use of canne ; a 
other Rncas Page bostirying housekeeping problems, allows of using a daily help instead of a whole-time 
servant, or even of doing without domestic help altogether. ; i: 
j ising a lucrative occupa- 
ification of household work also increases the possibility of exerc 
tion. Of ae oe Peary thian depends on national customs, but the example of America fully phe fie pie 
and general improvement in the standard of living of a country unquestionably leads to the use of industri- 


ally processed foods. 


that these costs vary accordi 


ll. GENERAL CONSIDERATIONS 


For the purpose of facilitating comparisons we have worked out the prices per kilo of consumable 
food, i.e. strained off if necessary. 

Cooking by gas was the method chosen and it was considered that 19 minutes were needed to bring 4 
litre of water to the boil, with a gas feed of 500 litres/hour, and that a flame consuming 200 litres of gas 


per hour was required tc keep the same quantity of water boiling. Cost of gas : Frs 3.30 per cubic metre. 
Sugar has been reckoned at Frs 14.- per kilo and salt at Frs 2.50 per kilo. 


For certain ingredients cf secondary importance we were notable to obtain monthly price schedules; 
we therefore based our calculations on the prices charged by a large store in June 1951. 


We believe it necessary to point out that our services were not in possession of the indispensable 
data for drawing up this report and that the various official and professional bodies we consulted could 
only supzly incomplete statistics for many products. 


Tvo or three years' preparation would be required to draw up a report giving rise to no criticism. 


Qut-of-season prices, which are usually very high for fruit and vegetables, were not always take 
into consideration by the organizations which drew up the statistics; therefore in many cases the diagrams 
of household costs only cover a few months of the year. 


The comparison of the respective cost of fresh and preserved foods is shown on the grephs. The 
purchasing pericds, in months, are shown is abscissae and the prices in ordinates. 


We find that the cost of a diet composed of sterilized canned foods, and even of quick-frozen frui 
end vegetables, is not substantially higher than that composed of fresh products, purchased in season, an 
especially, that outside of the months of horticultural production, preserved foods are those which are the 
less expensive. It is certainly possible, even in midwinter, to »repare very economical meals without usi 
preserved fruit and vecetables, but the resulting diet is frugal, monotonous end of very questionable nutri 
tive vslue. 


In establishing our graphs we have taken the price of preserved vegetables of the highest quality, 
although most second quality preserved foods can compare very favourably, as to quality, with a great nurbe 
of home prepsrations. 


Although second quality canned foods are very cheap, they are in only slight demand, from which it 
may be concluded that inthe field of preserved produce, the Belgian public gives the first place to quality. 


It is to be noted that in the case of many products, only first quality preserved goods are menu= 
factured; therefore, the factories only buy raw materials of unquestionable quality. 


Even when two qualities exist, often as a tein brand and a sub-brand, inspection is very strict an 
we have seen, for instance, threshed peas rejected although their sole defect was that they were too ripe. 


Cost at fectory of sub-brends of preserved vegetables, in percentages of the price of main brand products. 


4/4 Can | I/2 Can 4/4 Can | 1/2 Ca 
Extra-small peas .....e..-sees ‘ 78.8 79.9 MAW COTEOLS 2 c.ccan seuss ngs ad 5d 75.6 7763 
EL OR We. digits. + ginverdes a! ¢.¢.0:0,0:0 © ele 78.4 79.9 Peas And merrots < <cuss ajay Ge aus 79.9 81.3 
Standerd pefe” ...ccscecce etseve 77.8 80.0 Mixed vegetables ..ccsesssveae vs - 77.98 
Stringless beans ............-. 77.5 79.5 Salalhy. eer canes nels eee eee 73.5 55.08 


4s regards fish and meat, it is difficult to compare the fresh products with the preserved products, 
as the latter are more of the nature of specialities which it is hardly possible to prepare in the homes 
Calculation of cost, however, shows that here again the sterilized foods are practically no more expensi 
than the equivalent household preparations. ; 


We cid not personally compare the cost of fresh fish with that of quick-frozen fish. 
According to the information given us by the one end only Belgian factory for the quick-freezi 
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lof fish ) 

: eh ssp ys pee quite recently, the price of quick-frozen, entirely edible fish, during 

Miis Serica of the Sbicaty code of the edible portion of fresh fish. At present, in view of the rack! ; 
y' ere is a seasonal fall in the price of fresh fish while that of quick- en 


fish remains stable, the latter is slight . 
ie in the suburbs the frozen product te serty pee ee reztt least in the large provision stores in Exlseaiaaam 


As regards possibilities of use it i 
: P s obvious that stabilized product fy ewi 
|? to a great extent; we shall therefore only consider availabilities of supplies | aa the heute 


hs Canned foods, factory-made jams and o 

wt ther preparations which are steble at norma 

Meters aig Sartre er al aad of Lee deliver to the home or ship to the provinces. aniae 
proved car cacpantxhe eereotee ocurable and we consider that their distribution can hardly be im- 


Preserved foods then play an important part towards bettering the Belgian people's diet. 


It is easy to get an idea of present facilities for obtaini : 
ng foodstuffs by examini the atta 
a and III (pp. 15 and 16). It should be noted also that preserved foods are on aa in most pone 
stores, including groceries, green-groceries, fruiterers', butcher's shops, etc.., whereas perishable fresh 
produce are the object of a more limited trade, the greater part of which is cerried on in the markets. i 


| Consequently, the consumption of preserved foods in Belgium is not restricted b > 
sulties, or in most cases by objective price considerations; the sate factors worthy of Oy vena ee 
station", "confidence and habits". Sooner or later the truth becomes known, but it depends on the action of 
preserved food manufacturers whether or not in the near future public opinion concurs with the unanimous 
Opinion of specialists, in particular that expressed by Sir William SAVAGE in a long article entitled ” Gs 
ned foods in relation to health", published in "The Lancet", the British medical journal, in 1939 (Nov.4) 


Among other things, Sir William SAVAGE writes : 


" Considering the whole of the data, I think it is obvious that, as a source of food-poisoning, canned 
® foods at the present time are definitely safer than ordinary foods. They are protected foods and much 
hore protected than ordinary foods from the risk of causing food poisoning. ; 


" On the nutritive side, canned foods compare favourably with fresh foods, when allowance is made for 
" the fact that the former are already prepared for use and the latter are subjected to any losses which may 
" take place in domestic preparation and cooking. These facts apply qualitatively as well as quantitatively. 


" As regards our food supply generally, canned foods can be accepted asa safe and convenient source and 
™ one without any special hazards, mitritional, chemical, or bacterial." ! 


i As far as quick-frozen foods are concerned, we must admit that their distribution network is still 
limited end reduced to large cities. a 
i 


; Although we have no precise data we may say that these products, 
bn the Belgian market, are at present far more difficult to obtcein than other preserved foods and fresh 


iproducts. However, the distribution network will expand and we see the future position as follows : 
A great part of the fish which is now consumed in the fresh state will be replaced by quick-frozen 


fish. The latter will shortly become as conveniently procurable as fresh fish is at the present time. It is | 
even likely thet fish will gain ground thanks to quick-freezing and that the distribution network of frozen 


Products will become more extensive than that of fresh fish. ss 
: will not gain any spectacular victory and fresh 


4 In the field of fruit and vegetables, quick-freezing 

Vegetables will only be partly replaced by frozen products, although the latter are of excellent quality, 
‘easy to prepare and very economical (see the graphs herein). In Belgium, quick-frozen fruit and vegetables, — 
[like canneé products, are more especially consumed during the winter co pe is bee season esd ee 
| nd storing facilities. In our opinion erefore, an increase in con 

MRE ccee se ose ta sic ; xtent on the development of the distribution net- 


ick-frozen fruit and vegetables depends to a great e 
; ay Pat the increased eenber of households in possession of 4 refrigerator, enabling them to keep the 
‘frozen products at home; this is interesting especially for consumers who live at some distance frou the 


; ps. 


which have only recently appeared 


that consumers who have become accustomed to quick-frozen fish continue to buy 
Rete t h fish and at times when fresh fish is less expensive. 


}4t even when they can easily obtain fres 
rozen fruit and vegetables, even in the summer. 


F- Many housewives do likewise as regards f 
: . a quality are the determining factors. Z 


For many people, in fact, convenience an 
b 

a = i ks to the assistance given us by the Ministry for Eco- ; 
F erate classes ee nc stre wataon istiques, the Union Fédérale du Commerce et 

n c 


the Institut National des Stat 
a : entation eter on sfesaional Associations of Food Canners, manufacturers and dealers, to all 
Gs on oxnres “ We also owe speciel thanks to Mesdemoiselles JOLLY and MASSIN, of 


hi ratitude. 5 rs 
eee “Dg tare and Agriculture in Argenteuil who inforne us household prepa 
. ations an to Mr. J. SIMON, engineer of Inacol, who gave us most active assista x 


| a 
F 
he : 7 
“a 


’ 
i 


; 


| Ill. COMPARISON OF COSTS 


. the following tables. 


The canparisons we have made are given in 
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| EXTRA SMALL PEAS 
Price of preserved products (Belgian francs) 


Size of Weight of Price per kg 
tion can edible portion Price of edible portion 
—preservatio= ol 1! aE 
290 12.25 42.25 
ay vi 580 : 23.00 39.65 
15.00 50.00 
—— 350 ~ 16.75 47.85 
Cost to housewife (Belgian francs) 
Waste as anaes righ : 7 ete 
of peas : 
ete sy : 15 minutes with 10 g of sugar and 7 g of salt for 1 kg of 
peas in pods. 
100 100 3.75) 
23 0.14 + 0.01) # 0.45 + ( x 3. 
RE sca iid’s on 5 we a0 > “is (Price iif a “is Sears 
N.B. : This household cost concerns non-screened peas; therefore, the same curve 


{Ts used for comparison with the price of the various sizes of canned and quick-frozen 
peas. 


EE eee 


2. SMALL PEAS 


Price of preserved products (Belgian francs) 


Method of Size of Weight of Price Price per kg 
preservation can edible portion of edible portion 
Canni 1/2 290 g 9.50 32.75 
* = 4/4 580 g 17.50 30.17 
Quick-freezing 300 g 12.50 41-66 
bed 350 eg 14.00 40.00 
Cost to housewife (Belgian francs) 
NGS <ginaie cle seis « : 58% 
Shelling 1 kg of peas : 15 minutes 
Cooking «.......- ...- ¢ 15 minutes with 10 g of sugar and 7 g of salt for 1 keg of 
peas in pods. 
i jai : 200 (Price + 0.14 + 0.01) + 0.45 + (208 x 3.75) 
sugar salt gas labour 
N.B. : This household cost concerns non-screened peas; therefore, the same curve 


is used for comparison with the price of the various sizes of canned and quick-frozen 
peas. 


3. MEDIUM PEAS 


Price of preserved products (Belgian francs) 


Method of Size of Weight of Price Price per kg 
preservation can edible portion of edible portion 
Canning 1/2 290 g 6.90 23.79 
ed 4/4 580 g 12.50 21.55 
Cost to housewife (Belgian francs) 
MGSCGM pote e eons oe teovswe SSS 
Shelling 1 kg of peas : 15 minutes 
Cooking .ccccccoe +--+ : 15 minutes with 10 ge of sugar and 7 g of salt for 1 kg of 
peas in pods. 
Seek. ists 308 vesesee ¢ 290 (Price + 0.14 + 0.01) + 0.45 + (292 x 3.75) 
suger salt gas labour 


N.B. : This household cost concerns non-screened peas; therefore, the same curve 


~wcina for comparison with the price of the various sizes of canned and quick-frozen 
peas. 


4. STRINGLESS BEANS 


Price of preserved products (Belgian francs) 


Method of Size of Weight of Price ho gl 
preservation can edible portion of etre pigel Fe, 
Canning 1/2 240 g 8.50 
" 4/4 500 g 16.00 32.00 
Quick-freezing 250 ¢ 9.00 36.00 
Cost to housewife (Belgian francs) 
i -3: 8% 
Preparation ......... : 15 minutes 
COGHEDE roc occcccccees : 50 minutes with 10 g of salt. 
. 100 
cae PE oe rere > “9g (Price + 0.03) + 0.62 + ( Le x 3.75 ) 
salt gas labour 


It should be noted that 
tbietacee tetas faites: a Fe paid the grower in 1950 were extremely low. See 
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| CUT CELERY A 


price of canned »roducts (Belgien francs) 


Weight of Price Price 
per 
edible portion of edible rots PP 
1/2 300 ¢ 7.50 25.00 


4/4 600 ¢ 13.75 22.91 


_ Method of Size of 
2 eservation cans 


ages 


ie ost to housewife (Belgian francs) 

} Waste : 30 % 

mm =repsration’: 10 minutes 

Ke ooking : SO minutes with 20 g of salt 
100 


| Cost : 400 (rrice + 0.05) + 0.65 + (400 x 2.5) 


f sel eas labour 

ce 
Sere 
6. CELERY STALKS 

‘Price of cenned products (Belgian francs) 


€ 


Method of Size of Weirht of Price Price per ke 
Preservation cans _ edible portion of edible portion 
} Cannine 1/2 310 ¢ 12.25 39.51 
Le > 4/4 650 eg 22.00 33.84 
| Quick-freezinr 300 ¢ 14.00 46.66 


(Belgian francs) 


Gos t to housewife 


taste 3 60 % 
| preveration : 10 minutes 
c ppokine : 30 minutes with 20 g of salt. 
Jost : — ( Price + 0.05 ) + 0.65 - 3 + ( a x -2.8) 
? salt gas (1) labour 
XN B. (1) - The quantity of celery recuperable for soup-making is estimated arbitra- 
is y at FrsS per ke or fresh celery. 


by 


7. ASPARAGUS STALKS 


Price of preserved products (Belgian francs) 


7. ASPARAGUS STALKS 


2 eT a er a Lace? ates = 


quality Size of Weicht of Price Price per keg 
i cans edible portion of edible portion 
v fery thick 1/2 280 ¢ 23.00 62.14 
» “ 4/4 575 ¢ 43.25 75.21 
Thick ise 260 ¢ 21.50 76.60 
G 4/4 575 @ 41.50 72.17 
Thin 1/2 280 ¢ 18.75 66.96 
; ” 4/4 575 & 39.00 67.82 
' cek-frozen 500 ¢ 58.00 76.00 
i” " ‘50 ¢ 27.00 77.14 
Cost to housewife (Belgian francs) 
y Waste : 40 % Preparation : 15 minutes per kg 
a : 20 minutes with 10 g of salt. 
7 : a ( Price + 0:03 ) + 0.55 + ( Lee x 2.78 ) 
: salt . gas anne 


78. SIEVED SPINACH 


Frice of preserved products (Belgian frencs) 


‘ 
i Price per kg 
Method of Size of Weight of rrice hip 

. reservation cans edible portion of edible portion 
Canning 1/4 190 g 4.00 RE 

a 1/2 400 e 7 25 rele 
e 4/4 840 ¢ 13.50 yee 
Z 30. 
t ck-freezing 450 @ 13.50 


to housewife (Belgian francs) 
aking into account waste 


; re ivalent of 1 of canned sieved spinach, t 
liiiteticn in cocking, 1. de is needed on an average ( 2 ke at the beginning of 
le season and 1.5 ke at the end). 
‘Preparation of one kg of fresh spinach 
voc ng " " " " " " 
" 


: 15 minutes 
: 3 minutes, with 5 e of salt. 


pping ee de ly iy Se 5 minutes. 
0 $ 1.7 x (Price + 0.012 + 0.52) + (1.7 x 5) 
. salt gas labour 
| 
f 
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100 


20 "CEE 


Very thick, 1/2 cans 
Quick frozen, 300 g} 
57,....3) Thick, ie 
wwek) QUICK “frozen, 
—___5) Very thick, 4 
on 6) Thick, 40 
mkt) ane 4/4 
----8) Thin, 4/4 ca 
N.B. : As for peas, the nousehclé ec 
concerns asparagus of all three sizes 


Belgian francs 


aauneeEe 
ee | 


Se 450 G ,’ 
7 


20 SS SS EPSERE ZO s 


10 a chi eae] 
aanese 
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~ 


te 


50 
40 


saa m francs 


9. SALSIFY 


price of preserved products (Belgian francs) 


Price per kg 
hod of Size of Weight of Price 
ee cans edible portion of editle portion 
Canning 1/2 250 ¢ 13.00 52.00 
Lig 4/4 500 g 23.75 47.50 
Quick-freezing 300 g 14.50 48.33 


Cost to housewife (Belgian francs) 


Waste : 60 % 
Preparation : 15 minutes for 1 kg of fresh vegetable 
Cooking : 30 minutes with 10 eg of salt. 


Cost ; 100 ( price + 0.03) + 0.65 + ( 100 x 3.75 ) 
salt gas labour 


EEE 


lO. CARROTS 


Cost of preserved products (Belgian francs) 


Size of cans . Weight of . Price Price per kg 
edible portion of edible portion 
1/2 280 g 9.50 33.92 
4/4 580 g 18.00 31.03 
Cost to housawife (Belgian francs )} 
Waste : old carrots, 20 % - new carrots, 50 


Weight of bunches of new carrots : 600 g approximately 
Preosration : 10 minutes per kg 


Cooking : 15 minutes with 19 g of salt. 

Cost : 

Old carrots : a ( Price per kg + 0.03) + 0.45 + ( a= x52.5) } 
salt gas labour 

New carrots : ok ( Price per kg + 0.03) + 0.45 + ( on x 2.5: ) 
salt gas labour 


It should be noted that canneries process new carrots, which are expensive , 
and that in September and October 1950 old carrots were very cheap. See Horticulture 
Index figures, p. 14. 


ee 


CHERRIES 


Price of preserved products (Belgian francs ) 


Kind of preserve Packed in Fruit Sugar Price Price per kg 
Ax content (1) content of fruit 
Cherries in 

syrup Jars 600 g | (65%) = 390 g | (18%) = 108 g | 16.85 43.20 
Cherries packed |4/4 cans 

in water (875 g) 570 g 0 17.50 30.70 
Quick-frozen 

cherries 450 g 0 17.00 37.75 


Price of fresh cherries 


Waste : 22% 

Quantity of sugar to be added to obtain a weight equal to that of canned fruit in 
syrup : 18 % of net weight of can, i.e. 108 g for 390 g of fruit, which represents 
277 g@ per kg of fruit, at Frs 14.— per kg, i.e. Frs 3.90. 


Cherries in syrup : ( a x Price) + 3.90 


(Belgian francs) 


No cooking 
Cherries in water : “a x Price per kilo) No labour 


(1) See Annual Report, Campden, 1938 - Page 28. 


I2. QUICK-FROZEN STRAWBERRIES 


Price of preserved products 
Package 


(Belgian francs) 


Weight of Price Price per kg 
edible portion of edible portion 


450 ¢g 450 g 17.50 38.50 
Cost of fresh fruit 


(Belgian francs ) 
Waste : l2% 
Labour : half an hour for removing stems and caps from l kg 


Cost ae | 4 x Price per kg) + (100. x 7.50 ) 
labour 
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100 


HOUSEHOLD COST 
80 LOYEST WITHOUT ADDITION OF SUGAR 
HIGHEST "° 
LOWEST WITH 
= HIGHEST " 


” Ec deshette tes aoe 


46 Ee ee ee aa ee 1-450 ol 


eich hie eee 
30 ¥ ss jone see oer eyes.er. AE . ee eveonvesem 


TS, 


Belgian francs 


CHEE |S 
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100 
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40 __ QUICK-FROZEN, 450 G 
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Belgian francs 
o 


3 


fo} 


°o 


pF 


o 


TFMaM FT ASON D JF won 


3 : 4 ‘ 


ied 


. PLUMS 


ce of preserved products ( Belgian francs) 


d of preserve Packed in Fruit Sugar 
content (1) content > HOUSEHOLD 
in syrup 600 g jars (60%)=3 = 5 to A = LOVEST wrt : 
sinwater | 4/4 cans (875¢) +r i e (188) « 108 ¢ : 40. oe Trott ADE OF suc 


of fresh fruit (Belgian francs) Ee = LOWEST WITH 
aste : 15 % BF = HIGHEST * 


ntity of Sugar to be added to obtain a wei 
y ght equal to that of canned pl i 
? : 18 % of net weight per can, i.e., 108 g for 360 g of fruit, or 300 - sor re 
ruit, at Frs 14.- per kg, i.e., Fre 4.20. : 

100 
( aS x Price ) + 4.20 


Belgian francs 


Plums in syrup : 


) 
No cooking 
) 


ms in water : 109 = 
( "ag = Price ) No labour. 


Ma 


MER TS FOB aZlo Oy) 


See Annual Report, Campden, 1938, - Page 28. 


|. GOOSEBERRIES 
Er lice of preserved products (Belgian francs) 
R 


Packed in Fruit content Price per kg 
eA of fruit 


' poseberries, in water 4/4 can (875 g)| (65%) 570¢ : 23.25 
“ 3/1 can (2.8kg) | (65%) 1,820 ¢ : 18.13 
ee 5/1 can (4.7 ke) | (65%) 3,055 ¢ z 17.02 


Siei 


Cz 
oe 


tol 


A and A' APPLY TO GREEN 
B and B* c 


40 BS i 
eee 


oving of stems and caps : 20 minutes per kg 


Belgian francs 


— (a0 2 Price per kg ) + (Frs 5) 


96 
labour 4/4 CAN 


a 


See Annual Report, Campden, 1938 - Page 28. 
; = a. 


. APPLE SAUCE ‘ ; 
ory made products (Belgian francs) EERERAZEES 
kina Packed in | Wot weight are Pe EEREEERY CU 
of fruit ay 


ndard apple sauce with 20 % 4/4 can 875 ¢ : 14.35 
of sugar added 
mnet apple sauce with 20 % + 38 875 @ ° 17.08 
of sugar added 


st to housewife (Belgian francs) 


(Price) + 0.40 + 2.80 + rae x 3.75 ) 


gas sugar labour 


Belgian francs 


16 % 
10 minutes 


15 minutes 
peeled apples + 0.2 kg of sugar = 1 kg of apple sauce Bie 
ZN SSS 


B. - The curves B and B* have no great significance; they correspond to the most — te 
pensive table fruit which, in general, is not used for apple sauces. It has been 4/4 CAN BEES “STANDARD ¢ rr] 


tioned here for the sake of information. 
JI FMAM SF JA 8S OAS 


RED CURRANT JELLY 90 an 


‘ice of factory made jellies (Belgian francs) 


ality Packed in Net weight Price per kg 


26.44 


indard 450 g@ jar 450 ¢ 
34.44 


450 g jar 450 @ 60 


ps 
40 “Ht ae 
Pater svstirt | 


~ of red-currant gives 0.55 kg of juice a 
1 kg juice + 1 kg sugar = 1.7 ke jelly. 2 to fat | STANDARD APPLE SAUCE 


2 of extraction : 30 minutes 
= Faas ea SucGeEPae 
lling and closing jars : 15 minutes. Es | ee 


JIrFMan vd aA 8S O N D Waleeeee 


ai 
anak 


‘Cost to housewife (Belgian francs) 


rar gas labour 


(222 x price) + 14 + 0.70 + (7.5 + 7-5) 


Belgian francs 
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17. STRAWBERRY JAM 
Price of factory made jam (Belgian francs) 


Quality Packed in Net weight Price Price per kg 
Standard 450 @ jar 450 g 13.60 30.22 
Fancy 450 g jar 450 g 18.00 40.00 
Cost to housewife (Belgian francs) 
190 price + 0.63 +14 + (299 x 7.5) + 35.75 

gas sugar preparing filling and closing jars 

6 

Waste : 12 % 
Cooking : 20 minutes 


1 ke prepared strawberries + 1 kg sugar = 1.6 kg of preserves. 


Remark for all jams 


Price of sugar has been estimated at Frs 14.-. 
suger can be found at Frs 10.75 to 11.- a kilo. 


In the fruit season cristallized 


Cn EERE 


I8. CHERRY JAM 


Price of factory made jam (Belgian francs) 


Quality Packed in Net weight Price Price per kg 
Standard 450 g jar 450 g 11.90 26.44 
Fancy 450 g jar 450 ¢ 15.50 34.44 


Cost to housewife (Belgian francs) 


1/2 kg of cherries :...... 22 % waste 
+ 1/2 kg red-currant juice : 20 of waste; : 55 % 
+ 1/2 kg of sugar at Frs 14.- 
Cooking : cccccccccnseee «++. 20 minutes - yield : 1.6 ke. 
L cccccecccevceesece 15 minutes for pitting cherries + 15 minutes for ex- 
oe a of red-currant juice + 15 minutes for filling and closing 
ars. 


juice yield 


100 uh 
7m (Price per 1/2 kg cherries) ae (Price 1/2 kg red-currants,x ed) 


1.6 = Lc6 
0.63 + 14 + (200 x 7.5) + 
1.6 


3.75 


I9. PLUM JAM 


Price of factory made jam (Belgian francs) 


Quality Packed in Net weight Price Price per kg 
Standard 450 g jar 450 g 10.80 24.00 
Fancy 450 g jer 450 ¢ 12.25 27.22 
Cost to housewife (Belgian francs) 
Waste 
1 kg pitted fruit + 1 kg sugar, cooking 20 minutes, yield : 1.6 kg. 
Labour ;: 10 minutes per kg for pitting 

15 minutes for filling and closing jars. 
Cost 

( Le x Price per kg ) + 14 +0.5 + (ph x a + 3.75 


SS eee Sa ee eR mn ee es 1 a 
# : pitting filling jars 
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100 


Belgian francs 


Belgian francs 


Belgian francs 


90 


80 


70 


60 


50 


40 


30 


20 


10 


JI FMaM Id AS O N D @ Monthe 


100 


FANCY QUALITY 


<f-—| STANDARD QUALITY —— 
PP et TT | 
BRESERSRSSee 


Oo N D J xonthe 


100 


20. CORNED BEEF 


This product can be compared to home-boiled beef. 


Price of preserved Prod 
eS cine “Te oduct Net weight Price 


Price per kilo 


(Belgian francs) —_——_—— consumable proé 
xCorend 340 g 21.50 63.24 
B brand 340 g 23.00 67.64 


Cost of home-boiled beef (Belgian francs) 


Waste : 10 % 
Loss in cooking : 30 % 


Ps 1.4 kilo of fresh meat (from Frs 35 to 45 per kilo) ... 
© Vegetables + 20 g (bouquet et herbs) ......ccnus eee oa 
Salt : 10 & at Frs 2.5 per kilo eee eeene ee ee eee eeeeeeeae 0.03 
Cooking 3 2 hours eeeeeeeeeeeneeeneenene oeeeeeeeee eee eeeeeeeee 1-66 
50.83 to 64 
Labour : 15 minutes for preparation ........ SErrerir;? Ye 3.75 


Cost : Sore oeeae neue ot+eneney tee -- per kilo Frs 54.58 tc 


SSsSeree=eeeS-eeeseeEe [=== 
zat 


1) The average price of beef for boiling in 1950 increased from Frs 40 to 43 per kilo. 
ices in stores vary between Frs 35 and 45 according to the cut. * 


Therefore, the fluctuations in price during the year are very small (Frs 3 per kilo) and do not - 
|}cessitate working out the montly average cost. a 


2) In domestic cost, account must be taken of the fact that the cooking of meat gives a palatat 
broth (1.5 litre approximately) which has not been taken into account in making out the domestic cost. 


91. LIVER PASTE 


e 


| Price of preserved Quality Packed in Weight of Price Price per kilo. 
product edible pertion - | gonsumable produc 
(Belgien francs) Standard | Round cen 100 ¢ 6.50 65.50 
Standard Round can 200 g 12.50 62.50 
Superior Oval can 80 g 10.25 126.87 © 
Superior Large-size can 1,400 ge 120.90 85.71 
Extra Terrine 1,500 ¢ 144.00 96.00 


1/2 kilo of pork liver at Frs 55.00 (waste 6 % ) scccccccccccsesses 
1/2 kilo fat pork meat at Frs 65.00 ..---- oe tee ocenctendcnc sam 
1 onion (75 @) at Fre 8 per kilo ...--.ssseeesccececseccccvcsessans 
10 g of salt (at Frs 2.50 per kilo) eoececerese eee ee eeeeeseseseeseststS ee 
150 g of fat bacon at Frs 40.00 per KilO cecueeceeeecsrerssnccesens 
2 eggs at Frs 2.15 each --++-++-- erere y cocccccseccees seen 

Cost of ingredients ...+++-+.+ 


| 

| 

Domestic cost (in terrine) - (Belgian francs) 
se 

| 

| 


Re. ; 1/2 hour in oven (500 litres/gas/hour) 1.00) 

: “tenn Wn hour for pre-cooking liver ----+--- 0.40 ) wedi, 

: 2 hour for preparing meat and liver «.+-+-+- one 

er ri hour for preparing bacon and filling terrine ).--ssseeeeeeeees 
5 minutes for preparing raw Liver ceocsescoe eee 


a Aue ie eee covescoses DOL Bana 74.03 


bs Cost without including labour «+-+++++: per kilo 77s 
eeeoeeveveveeee008 ore hag kilo Frs 86.53 
yeaa ng Labour »+eesssssnce*® ee i annennnseeseeeeee 
toa 
Remarks ° : i f the prices of products in June 1951. Wake / 
¥: alculated on the basis oO e M 
; ; 1) This cost ha Gees peice for each month of the year, because fluctuations a ee 
E cen ka le rien hes and on the other hand, because we have not monthly sta ¥ 
Ts are sudden rs, 


; >: gE e 

f liver and eggs 7 

a product can better be compared with the factory-made product 
ré factory-made product. The home prepared Pp 


‘packed in terrines (1-5 kg) or in large size cans (1.4 ke)- ‘ 
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22. MIDDLE CUT OF PORK — MIDDLE CUT OF HAM 


These products can readily be compared to home cooked roast pork. 


Price oe aides Type.cf gan | | Neient of | PFO e dense ieee 
(Belgian francs) wdddle cut ham Manfoline 850 ¢ 126. 147.05 
Middle cut pork | (1/4 hem) 
(in one piece) - 700 ¢g 102.- 145.71 
Liddle cut pork - 110 ¢g 25.= 209.09 


(in slices) 


Domestic cost (Belgian francs) 
Prt Ge GNe rilGr Of ILO6G bt  <e-s0 40 04.0 6 os 000 bah es oie 8 hee a ep Owe eLe eS 65.00 to 80.00 


LO 2. Or. salt eo*eeeteweeeeeee eeoeeervrweeenrteeeeeneeeeeee oenreveeeeaeeveeee eee 0-03 0.03 

70 g of margarine at Frs 30 per Kilo ceeeseeseeeeecceseces 2.10 2.10 
Cooking : 10 minutes for heating oven (800 litres/gas/hour) ca a 1.10 1.10 

1/2 hour at 400 litres/hour ....cccccseccscccceee ) oreteee*® — Sse eee 

30 % of loss in cooking (therefore, 700 ge of cooked 

meat cost) eeeveeeeeeeveeereeeeoeeeeeeeeeeevee eevee eeeeeeeeeee eae 68.23 to 83.23 

Price per kilo of cooked Meat ..eeeeeeeeeevoese eccccccccccs 97.47 to 118.90 
Labour : Supervision 1/2 hour at Frs l5.cccecccccccccccccccessceens __7-50_ __7-50 
Cost price rs eeeeeeeeeee oeeeoeeeveeveeeoeveeeeeeeeeeeeeeee oer eevee per kilo Frs 104.97 to 126.40 


23. HERRINGS AND PILCHARDS IN TOMATO SAUCE 


Price of preserved Type of Net weight Net weight Tomato Price Price per Sauce per 

product product without sauce kilo of kilo of — 
(Belgian francs) sauce fish fish 
Herrings 400 g 325 g 75 ¢ 11.00 33.84 230.8 ¢g 


Pilchards 400 ¢ 525 ¢g 75 ¢ 14.00 43.07 230.8 g 


Domestic cost (Belgian francs) 
Fresh herring at Frs & per kilo 


Waste SUMO... se s8G <bRbSn KAS =a se ae c ovak van Oe eben iweueee 13.33 
Ingredients per kilo of fish : 
60 g of flour at Frs 8 per kilo eeeeeoevee eerereeer ee ee eees eee eeaeeeeeeasneeneee 0.48 4 
70 g of pea-nut oil at Frs 36 per 750 ml oe ne ce 666s as. ube ele Ate ee 3.40 © 
eet area RD Mele dado wo bes bgp We oe am ead ea Bee FeO TCT CCT Te rer seen pels 0.05 
40 g of margarine at Frs 30. OO per kilo. VEER AY CE TEET EOC Ce ee 1.20 
70-2 Ot COMALO BSZtTACE 1... .5.s% os BATS hy a Wietbnecasnssuws cadaeteee 2. 90mm 
al eee COR OM on 549.0 hp 440.8, <> ye TILER ee Aes CRETE da Tk wie aie awd pares 0.40 
Cooking ; fish 20 minutes; SMIVSL LG MIMULOM: «aw de ea aes Bau ous win Wee 1.10 
Labour SrA MOU adbiwe ceneebowaseee s Cece c reese tes scsceeecenenesnccccsccsess Liem 
Cost : without labour ...... hin di hupia ei ale a's g ws. 0 enka e ssusceeveses DOF kilo Frs °8.86 
With labour <cesssece's TRUER EPOL ERE CEE Oud es Wee hae wa eens Sa mie Frs ” 34.28 
N.B. +: Fresh herring is in season during August - September - October. 
The average price on the Ostende market was Frs 3.25 in 1950. 
24. FILLETS OF MACKEREL IN OLIVE OIL 
Price of preserved Type of | Net | Weight of | Weight of Weight of | Price | Price per 
product can weight fish in fresh olive kilo of 
(Belgian francs) fillets fish oil fillet 
1/4 Club30] 125 ¢ 105 ¢g 500 ¢ 20 8 7.40 70.47 
1/8 Club 30 93 ¢g 76 2 243 ¢ 17 g 5.90 77.43 
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ie: f ge 


=. x  —— 
Y Cost to housewife (Belgian francs) Fyn 
Waste : 66 % 4 ; 
one fresh fish : Frs 10 per kilo : 
antity of oil equal to that used in can : # 220 er 44 
Price of olive oil : Frs 59 per 425 ¢, i.e., Frs of .76 penne srs - 
Labour 3 SO minutes for cleaning 1 kilo of fresh fish. 5 
Cost : (422 x10) + 20.18 + (3 x 7.50) a 
oil labour a 
Cost g without labour ee eect eee e esse ees eeessenes FES SOs eee of fillets 
WIED Labour +00 e..sseseernneeeesnnaninennienen per kilo of fillets. 
S2>==s==== ts 
Remark : Price of mackerel on the Ostende market : October 1950 eeccccccesscccccess &§ Cate Seu avers 
September 1950 ......ssceccscsee 3 4:25 BEM on eve 
August 1950 eee Ceoeeeeeeseeaeeeoce 4 Sate Frs on ave 
The price to consumer is approximately 3 times the price of the market. s 
> 2. 
25. SHRIMPS oe 
¢ % 
Price of preserved Type of Packed in Weight of Price Price per ki 
- ~product preserve edible portion of consumal 
(Belgian francs) product. 
Quick-frozen 100 ¢g 100 eg 17.00 ; 170.00 
Canned 1/4 round 100 ¢g 21.00 210.00 


can 
Price of fresh shrimps (Belgian francs) 
Prices of fresh shrimps show great fluctuations. The following prices have been noted ;: 


At_local fishnongers n large store 

Price of fresh non-prepared at 
shrimps, per kilo eee eeee eee ee eee 60.00 25.00 

i Price of fresh prenared shrimps, a 

c per kilo eeee eee eee eens eeeeeeee eee 160.00 100.00 

Va Waste in preparing : 66 % r 

¥ Labour : for one kilo of fresh shrimps : 1 hour 

* ; 100 100 

: Cost : ( 3a X price) + ( 3a = 15) 

; labour Py: 

ry whi ch gives by without labour eoeeeeveeeeee eeee per_kilo_Frs__73.53__to__1 6246 

ds with labour $ eee eee eee ene enee oseeeeeeeeneeeeneaee per kilo Frs 118.23 to 

26. SOUPS 


It is difficult to compare the cost prices of factory canned or dehydrated soups with that of howe 
preparation. - ™ 

This would require a special and rather lengthy investigation. We shall confine ourselves to wo 
andard soups, sold in cans and containing meat extract. ur 


a. Tomato soup 


Price of soup in can Size of cans To be diluted to Price per can Price of 2 litres of soup 
(per 2 litres) 400 ¢ 2 litres 19.50 19.50 % 


200 ¢ 1 litre 12.50 24.00 
fe (Belgian francs) 
ost to housewife (Belg ( 2 x 70 g tomato extract 

( 400 g potatoes 
( 60 ¢ onions 

Ingredients required for ( 50 ¢@ celery 

2 litres of soup : ( 60 g margarine 7 

( 15 g salt 
( 


Meat to be taken at Frs 10 (voir remark, p.13) aa 


Cooking : 3 hours 

Labour ; 1/4 hour 

Cost s (Price of ingredients) + 4.95 + 0.036 + (3.75) 
gas salt labour 
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Remark : 

a at a ' be less by Frs. 5.80, representing 
ife prepares the soup with meat extract, cost will 5 

the Se ee between pclae ie meat and price of corresponding meat extract (see remark),i.e.Frs. 2.50 and 

the shorter cooking time (1 hour instead of 3), 1.0., Frs. 5.50. 


Cost prices are comparatively stable during the year, therefore they are sufficiently shown by means 
of a table. 


COST PRICE FOR TWO LITRES OF SOUP (Belgian francs) 


Month }; January March June September November 


a ea ee 
Packed in 


400 g can eoeeeee 19.50 
200 g can ... ‘ 24.00 


Home-preparation 
I. With meat 


a. without labour e@eeenevereeeee ee ee 
b. with labour .....- 


19.50 19.50 19.50 19.50 
24.00 24.00 24.00 24.00 


II. With meat extract 
a. without labour e@eeeeoeeeeneeeeeene . 
Ds with labour eeeeoeeeveeeeee eevee 


b. Julienne soup 


Price of canned sou | Size of can To be diluted to Price per can Price of 2 litres of soup 
(per 2 litres ) 200 g 1 litre 9.25 18.50 : 


Cost to housewife (Belgian francs) 


The factory-made soup in can of 200 g corresponds to 95 g of vegetables and to a meat extract ob 
tained from 320 g of fresh meat, i.e., for 2 litres : 190 g vegetables, 640 g meat. 
Quantity of meat to be rekoned for home-made soup : 


On the basis of Frs- 10 per kilo for meat, for 2 litres of tomato soup ( corresponding to 560 g of 
meat ) the cost is here : 10 x 640/560 = Frs. 11.50. 


( 50 g carrots 


50 g leeks 
The 190 g of vegetables may for instance comprise 50 g celery 
( 40 g onions 
Moreover, home-made soup requires 400 g of potatoes and 60 g of margarine. 
Cooking : 3 hours; salt : 15 @; labour : 35 minutes. 
Cost : (Price of ingredients) + 4.95 + 0.036 + ( 8,75 ) 
gas salt labour 


N.B. If the housewife prepares her soup with meat extract, cost will be Frs. 2.90 less for meat,and Frs. 3.30 
for gas, i.e., a total reduction in cost of Frs. 6.20. 


¥ 
COST PRICE FOR TWO LITRES OF SOUP (Belgian francs) 


Month September November — 


Packed in 
ZOO © CAN cccccebecccccsccccccccs 18.50 18.50 


Home-preparation 
I. With meat 


@. without labour ..-..seeeecccees 
WaWee LAD OUVivienss ds,4.00 660 e sa0 


II. With meat extract 
a. without labour eeeeveeeteeoevn eee eae 
b. with labour ... 
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Remarks <% 


For the purpose of indicatin 
. € a cost for the meat used in preparing the two s we. ' 
had to make certain tests and analyses, and then agree on certain aistrisceren of valdiayeee tn quesieaee 


We think we should clarify these points, although it is a matter of technical data. 


It is of course obvious that we have only proceeded to experimental tests. A strictly exact com- 


parison of the respective cost prices of canned soups and home - mad 3 
exact manufacturing recipes, which are secret. =~ maa wears oe Se 


About 1.080 kg of lean and boneless shin meat was 
put to boil in 3 1/2 litres of cold ° 
kept boiling for about 21/2 hours until the meat suitably cooked. The Ae results wore oben ne 


770 g of boiled meat ( loss of weight : 35 % ); 
a total loss of 12.1 % of dry substance ( fat not being taken into 
account ); 


( 
*: With respect to the meat ' 
( a total loss of 12 % of proteins. 
( 
( 


With respect to the broth 


A corresponding enrichment with, in addition, fat 
Ta A/a iitres) gz : : at content of about 


2% of the weight of the fresh meat. 


After this first boiling the meat was subjected to a second extraction process in boiling water; 
0 g of meat were disintegrated in the Waring-Blendor and boiled under back-flow cooler with one 1ieee of 
water. 


The one litre of broth obtained contained 7.39 g of total proteins. Therefore, under the same con= 
ditions, 770 g of meat would yield 56.9 g of proteins, i.e. 26.8 % in relation to the proteins of the pre= 
cooked meat, or 23.6 % in relation to the proteins of fresh meat. This shows the influence of disinte- 


gration of raw material before extraction in boiling water. 


On the other hand, a laboratory which specialises in analyses of meat extracts and soups, communi-— 
cated the following figures to us : 


after keeping 690 g of meat and 265 g of bones boiling for 3 hours, the quantity of meat “< 
Maining was 5350 g; the broth weighed 1.180 g and the fat, 82 g¢. 


The broth contained 1.365 g of creatinin. 
In view of the foregoing we may argue as follows : 

; 1) tomato soup, which is in large supply on the market, contains 0.840 g or creatinin per ce of 
400 g of soup (to be diluted to 2 litres). From the above explanation, it will be seen that this amount of 
creatinin is yielded by the broth resulting fran cooking 424 g of meat plus 160 € of bones, i.e. 584 g, costing — 
mon an average Frs. 40 per kilo (Frs. 35 to 45) or Frs. 23.30. = 
The laboratory officials are of the opinion that the market value of the boiled meat is one half 
@that of fresh meat. 

Therefore the cost of the meat for the 2 litres of broth is Frs. 11.65. 


2) On the other hand, we are always told thet fresh meat contains from 0.25 to 0.75 % of creatin, 
i.e. an average of 0.5 % (convertible into creatinin through hydrolysis). Therefore, in order to obtain the 
0.840 g of creatinin corresponding to 2 litres of soup, 1” g of fresh meat must be used, presuming that the 
Meat can be completely drained of its substances. In practice, it is reckoned that one half of the value of 
such meat remains in the boiled meat. Therefore 340 g of boneless fresh meat will have to be used, which 
at Frs. 60 per kilo, will cost Frs.20.40 one half of which is to be taken as the value of the boiled 18 
itself. Therefore the cost value of the meat contained in two litres of soup is Frs.10.20. ; y 


ts are obtained : the 
3 ki as a basis the composition of meat extracts, the following resul f 
extract atta i average of 77 % ary substances without salt (76 to 79 %), and 57 % total proteins on the 
basis of Nx 6-25 (56 to 58 %), out of which 5 % is creatinin. 
J ° total proteins. Our 
. ° creatinin which is necessary corresponds therefore to 9 S 2-00 r 
ye rete cuetoa’ thet 1.800 kilo of fresh boneless meat, cooked for 2 1/2 hours, produced a on cone 
il ane 35.1 g of total proteins. The 9.5 g of proteins required oat pare corres pent ae Mo telied 
4 . “60 a Kilo, i-@. Frs.18. One half of such cost being take 
Beet iad pg ap Slip Frs.9 as the cost value of the meat required for the two litres of soup. 


It seems from the three above methods of calculation that an average value of Frs.10 can be reckoned 


as the cost of the meat for 2 litres of soup. 


4 4) Lastly, in the case of the housewife who prepares her soups with meat extract, the values are 
' , 4 


ect tows : the extract contains 5 % creatinin. 


e 0.40 g creatinin is produced by 16.4 @ of extr 
- 0.393 france per gram in 500 g packages; 


‘ : act which costs : 
Therefor 


- 0.432 frane per gram in 125 g@ packages; 
- 0.477 franc per gram in 65 g packages; 


i.e., for two litres of SOUP «--eeeees coves of) 3REROGGSs 
Frs 7.08 
or Frs 7.82 
f the package purchased. r 


MW according to the size ° 
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ct con=- 
As the housewife usually purchases the extract in Pdi pe @ pots, the cost of meat extract 
tained in ae litres of soup can be reckoned on the basis of 50. 


APPENDIX - HORTICULTURAL INDEX PUBLISHED BY THE MINISTRY OF AGRICULTURE 
(partial reproduction) (+) 


The prices of horticultural products vary greatly from one year to enother. Those of canned prod= 
ucts are substantially more stable, as manufacturers can base their prices on averages 


hi 
ed te tha We 
(+) Extract from "Revue de l' Agriculture" - year 1950 - published by the Economic Department of the Belgi 
Ministry of Agriculture. 4 
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TABLE II. 


Regions pork-batohers | °rera> |7rutt, resetables 
| a Te 1,912 6,649 1,168 
OL Se 3,724 9,695 2,508 
Seot FLANDERS . tu ..5......... 2,221 6,535 1,149 
3,789 8,562 1,756 
SS a eee 3,059 8,451 1,677 
ee hee 1,693 5,421 1,265 
ee eS ae 3,476 482 
as, Sa 1,836 loz 
a obs Soe 2,903 282 
TOTAL FOR THE WHOLE COUNTRY .. 18,196 53,528 10,389 


In 1941, in Belgium there where : 


1 butcher - pork-butcher for 


SE SEOUONGOT s dsc vias oes 
BD ROOMETOOOT sek on... 
Oe ee ° 
Oy a ae 
1 dealer in brand foods. 


FOR THE WHOLE COUNTRY .. 


Present tendency in the food trade 
Decrease in the number of food shops; 


Regions 


(BRUSSELS DISTRICT)........- 
WEST FLANDERS ...... 


A = Shops without employee 


with 1 employee 


= Population of re 
:. x in thousands o 


1 
coed, 
es 
pe 

1 


ee 8 
(1947-1951) 


addition of sundry articles to the ran 
specialisation); 


increase in. the number of "general food" stores, to the detriment of the others. 


Butchers 


2 


" 
vw 
sa] 
" 


" 


food dealer for 


" 
" 
" 
" 


" 


SUS OF FOOD RETAILERS AS OF DECEMBER 31, 1942 


; . TABLE I. CEN: . 
ah 


“eee eeee 


ge of products sold in the same store (suppression of 


Pork-butchers 
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gions and of the entire country 
f inhabitants 


501 inhabitants 


Fish Poultry 


507 67 
554 172 
406 146 
544 211 
154 16 
52 16 

34 29 

2 4 

24 7 
2,277 668 


inhabitants 
nr 


NUMBER OF RETAIL BUTCHERS, PORK-BUTCHERS, AND BUTCHER-PORK-BUTCHERS IN BUSINESS ON 
DECEMBER 31, 1947 


Butchers- 
Pork-butchers 


Z 


C = Shops with to 2 to 4 employees 
with more than 4 employees 


TABLE III. NUMBER OF FOOD RETAILERS IN BUSINESS ON DECEMBER Sl, 1947 


: 


Professions Antwerp|Brabant| Liege | Namur | W.Fl+ 
ee Peers Me Tare ek 
FRESH AND PRESERVED MEAT 
naan o9 | 1,588 428 
be re eee s2 | 1,591 638 328 | 1,4 : . 
Woeep- (1) pg. (2) 2EtIi inact es 25 3i| | “24 65 5 
Oe 11 12 10 4 5 é s 
EE, (044) pee acss ges es 4 7 3 1 . 
FISH, SESLL-FISE and MOLLUSCS 
PEALERS 
Tap Oe a ea Te 776 813 73 235 818 787 67 
Memeo. (1), 4 t=) © or" ** 99 30 3 2 41 29 4 
Ee ee) eee 16 24 4 2 19 9 1 
a) emp. (a + hh ee? ee 13 LS o - ae 2 os 
VEGET:.BLES & FRUIT 4ND 
RaSDerL ATED DEALERS 
= i) 2 (a) et 957 | 1,887 | 1,110 241 973 | 1,527 526 
ae a a tan 68 216 125 22 79 178 65 
ee ee rn 14 31 17 3 16 19 18 
Ds ie FB) See eee wbw nd 7 16 12 3 ~ 4 10 
DEALERS IN COLONIAL PRODUCE 
ie = Bie he \. sieuazs sole 769 1,408 435 84 782 Loop Tyo? 
Wo emp. (1) 57 (2) trrrit 22 283 5 3 26 51 9 
A ein (A + BE) eoeoeeeeereeeveose LT 5 2 me a8 10 b< 4 
SS ee oe) eae 8 10 4 3 8 12 h 
GROCERS : 
es ee 7 ae 3,535 | 3,821 | 1,89 e59 | 4,793 | 5,450 555 
igs Fe ier al C7 a rasee tse.) o5 8 65 126 19 
Bese FD) sc ces obec 31 35 13 V4 32 54 5 
rea. fA + Bs oe ac onde ee. 53 33 2 2 22 25 6 
GROCERY + HARTRDASRERY 
+ TOBACCO + VuC3TABLES + FRUIT 
D¥YALERS 
: co RA oe e 6/ alae 3,149 4,572 3,726 oko 2,409 3,229 979 
No exp. (1) pr (la) prrttt: “Fed b:° 100. he oes" hout Sacteas"78q| metas 18 
Beer (Art B) sc vewwecceee 50 58 60 11 24 14 13 
peme OMDs (A + B) acces siowcece 16 36 49 9 16 16 7 
GENERAL FOOD DEALERS OTEER 
TH=T' THE FORECOING 
: ; ree Or ner ae 666 Zane 941 248 402 240 38 
jo emp. (1 Ps J 
PMD hon yh 2) OT 53 50 21 4 33 16 3 
eer th + pyeutite....,.. " 53 29 8 Rs 1 2 
oad ARS RR i a 9 pet oe 6 74 57 8 2 uf ~ 
DEPARIMENT STORES 
No e on (1) * (z) eee eevee 2 3 - - ab 2 
RD ee | a ra ae S s a = - 
SS Ce: ) el, ae a 2 19 a o 9 6 1 
CHIN STORES 
meen. (hb) =" C2) we gr a re 2 2 . 7 1 
renee We Te) Sele wie JD ews = . ai ai = 7 
ee tS) we, (Oe el TY ete. 0 0's witrdye 4 0 } a 3 = i « ns 
CO=}9PERATIV2 STORES 
No eL.p ee e. (2) eee eee : Ba 2 = - - 27 
mettiiy Ch *-— Ble ielas e246 0-2.0.0-2 2 6 4 - = 4 2 
Oe BOD) GA +) BYR tee wiste e500 29 as 7 31 a 3 10 9 2 
(1) No exp. = without employee. (2) A = retailers only 
B = wholesalers and retailers ) 
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“V- CONCLUSIONS 


? a 1. Outside of horticultural seasons fruit and ve 

; @ getables preserved by the Appert process or b 
fered in the hone. far less expensive than the corresponding fresh foods after the latter pies been eae 
xf re i - : e 


+e -2. Even when the corresponding fresh foods are in season, the prices of preserved products are 


frequently very advantageous, especially if account is taken of the additional expense involved Es 
“sition and preparation of the fresh foods. =P ved by the acqui 


=O Canned soups of belgian manufacture are sold at very attractive prices. Detailed comparisons, 
made on "Tomato" and "Julienne" soups, two of the most popular kinds, show that canned soups are cheaper 
4 than the correspond ing traditional home prepared soups. 


‘ 4. Fruit and vegetables preserved by the Appert process are stable when stored under normal con- 
ditions and are more easily procurable than the corresponding fresh foods, especially out of the short home 
production seasons. 

a 

5. Although canned meat and fish are more in the way of specialities which it is difficult to com— 
pare with fresh products, these foods, which are easily procurable, can be considered as costing only slightly 
more than those prepared in the home if account is taken of all items of expenditure involved. 

6. Quick-frozen fruit and vegetables which are fairly difficult to procure, are not substantially 
‘more expensive that the sterilized products. In certain cases even their prices are very close to those of 
y the latter. 


7. Quick-frozen fish does not cost more than fresh fish, but is still more difficult to obtain. In 
a not fardistant future it is very likely that fresh fish will be supplanted to a great extent by frozen fish, 
which is more easily prepared. 
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In 1950 an exhibition was held in Copenhagen, the aim of which was to show the rationalization of 
Oman’s work in the home; the use of canned food was naturally a part of this exhibition. The canned prod-. 
icts stand did not carry on the usual kind of propaganda, but really tried, by means of scientific results 
and popular cooking experiments, to show the housewife, the advantages of the use of canned food. 


The canned food stand gave the following three kinds of information : 


1) information on the nutritive value of canned products, compared, on the one hand with food 
cooked in the ordinary way, and on the other hand with home-preserved foods; 


2) a comparison between the money and time spent on two meals, one cooked in the traditional 
way anc the other composed as far as possible of canned products; 


3) practical information on the storage and use of canned products, and a few words about the 
laws and regulations which guarantee the supply of good quality products. 


In this paper I shall only deal with the first two of these items. 


1. NUTRITIVE VALUE 


In order to eradicate the longstanting misconcevtion, that canned food is of low nutritive value, 
Scientists in France, the U.S.A., England and Cermany made some fundamental experiments inthe early thirties. 
As it is exceedingly difficult to make such experiments on human beings, animals are used where their re- 
actions to the food in question correspond to those of man. Generally, white rats and guinea-pigs ere used. 
The experiments proved that when a comparison between canned food and fresh, uncooked food is made, raw food 
is the best; but when canned food is compared with the usual kitchen - prepared food, canned food is as good 
as the usual food, and in some cases even better. 

The results of such experiments made in verious countries were illustrated for visitors by pictures 


accompanied by the following corments : 


FRANCE (MACHEBOEUF and CHEFTEL's work) 


Experimental animals fed exclusively on canned food. 14 generations, each with 10-14 young, showed 


completely normal growth. The experimental animals were quite as healthy as those fed on raw food. 


U.S.A. (KOHMAN, EDDY and GURIN's work) ; : oa 
d ossification and reproduction &= 
ed exclusively on canned food showed unusually goo 
bility Diet erperinente matory | that canned food gave better results than food prepared in the ordinary 


way. 


GERMANY (NEHRING's work) 
BS Tae evidence that the content of vitamins and mineral salts in canned fruit and vegetables is 
about Biidy +0 znst of the raw products. lieals consisting of canned food has even a higher vitamin-content 


than ordinary food. . # i 
i tific studies, it is desired to show the public practi- 
If, in a ac pear ig te Sie sccak on the excellent quality of canned food. For the 


iti ive striking : ~ 
_ results, the many Pre*gnose the famous French CHARCOT expedition to East Greenland in 1932-33, during 
openhag 
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jed canned food for 13 months. Nobody suffered from lack of vita 


Rereesecwersavee obtehly. ob | sustebly at Nutrition, the visitor was informed, can be satisfacto 


mins, although the fruit brought was not consumed. 
rily assured by means of varied canned products. [ ; tal 
the good quality and excellent 

These polar expeditions give striking proof of the nutritive value, | 
conservation pecuertiee of sated foods, even under the most difficult circumstances. You will notice that 
much attention is paid to the fact that it is absolutely necessary to have a wide variety of canned foods. 


thine that was shown was what happens to three important constituents in our food during 
the eeiator canting. In our daily diet we need constituents which will provide us with energy for a 
ing, walking, etc., and constituents which can build up and maintein our bodies. Energy supplying cons tue 
ents are measured in calories. The most important of the substances we need for building up and the ma n= 
taining of our bodies are proteins and vitamins. It is a well-establ shed fact that the calories and Pee 
content of food is not reduced either in the kitchen or in the canning factory. Here, no account is taken 


of the fact in both cases the water, in which the food is cooked may be left unused. 


However, as regards vitamins, we must always allow for some loss during the canning process. Re- 
peated experiments have proved that vitamins are better preserved in food during commercial canning than in 
home cooking. From the results of exact experiments concerning these problems it is estimated that the loss 
of vitamins as ea whole, i.e. vitamins A, B, C, D, E, etc., amounts to 25 % during a canning process but to 

50 % when the food is prepared in the kitchen. These facts were demonstrated to the Danish public by proper 
illustrations with the following texts ; 


" The calory and protein content of canned food is fully equal to that of the corresponcing amount of 
"fresh food. Nothing is lost during the canning process ". | 


" The vitamins in fruit and vegetables are better retained during preservation in the canning factory 
" than in the kitchen. Even when some of the vitamins are destroyed during canning, the loss of vitamins the 
" food suffers when prepared in the kitchen is far greater ". 


a 


In the following paragraphs only vitaminC, ascorbic acid, the most sensitive of ell the vitamins, will 
be discussed. Experiments on this subject have proved that curing the first £4 hours after gathering vege 
tables lose a considerable part of their vitamins. It is estimated that at normal temperature about half 
the vitamins are destroyed during this period. It is therefore of great importance for the canning factory 
to receive the veretables as soon as possible after they have been gathered. In a modern canning factory in 
Denmark, the time that elapses between gathering and canning of peas, for instance is only 4-6 hours, whilé 
the peas usually take 24 hours, and often more, after they are picked to reach the urban kitchen. During can 
ning the vegetables are, moreover, cooked in closed containers where very little air is present, and is this 
way the vitamin C is far better preserved than by the usual method of cooking. 


These facts were illustrated by pictures with the following commentary : 


" May we have the pleasure of introducing li and Mrs. Vitamin C ? They have just been picked and are 
" full of energy and enterprise. The couple has however, a queer characteristic: they cannot stand fresh air, 
"and because of this it is important for them to be eaten or preserved as soon as possible ". 


= The distance to the factory is fairly short, the peas generally get there a few hours after they are 
" n 
picked ". 


" The way to your kitchen is, on the other hand, long and full of obstacles for the vitamins ". 


"In the factory the goods are cooked in air-tight, well-filled cans. The vitamin C is only shightly 
" damaged in this way *. 


" During preparation in the kitchen vitemin C is greatly exposed to air and undergoes a far bigger loss 
" than in the factory ". 


Another picture extended the comparison to home canned foods as regards the preservation of vita 
min C, and emphasized the chances of the canning factory getting the goods when they are still quite fresI 
and much sooner than the urban housewife. It should be noted that the figures shown as well as a good many 
of the above mentioned calculations do not concern the rural housewife or the preservation of home - grown 
vegetables, where green vegetables for instance, can be canned immediately after picking. The exhibitior 


was however, held in Copenhagen, a city with more than a million inhabitants it i B 
culties-in get ting fresh food. : » with its resulting diffi 


The information given at this exhibition on the nutritive value of food was exclusively based or 
impartial experiments anc surprised even professional people. It was decided to ask various salesmen frot 
the Danish canning factories to act as guides at the stand. Before the exhibition was opened I was asked t¢ 
give these salesmen a general idea of what the st nd contained. Afterwards, two elderly salesmen told m 
that they did not wish to act as guides at the stand, for what I had said could not possibly be true and 
would mislead people. And these men had sold canned goods for twenty years ! 


I]. COMPARISON BETWEEN PRICES AND TIME 


In collaboration with the National Council of Domestic Science and Econom and other ’ 
zations, the exhibition committee for food preservation studied the question of awa and tine Wichoene 
to the use of canned food as compared with food prepared from fresh materials. A quick anc experienced cook 
was asked to prepare the same dinner in two different ways. One of the meals was to be cooked in the ordi= 
nary way, the other one was to be composed of as much canned food as possible. The test meal was a typical 


Danish Sunday dinnerfor 6 people : tomato soup with fish- ball j 
Rr Mesure cuace ts a oveet p alls, boiled pork tongue with stewed veretable 


The experiments were wade at the end of August. 
The results ace shown in the following tables. 
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TABLE I. TIME REQUIRED FOR PREPARING A SUNDAY DINNER 
WITH OR HOME c inionora TABLE II. TILE ta FOR entree A SUNDAY DI? 


Working time — 
4 ; in minutes " ee 
mato soup with fish-balls : ae in 
Tomato soup with fish-balls : ae 
hing and cutting up tomat ; 
- pen hee enone at seat 5 Opening cans Peeecccess SeSCceeen Teas eens ene 4 
a eR OE Aa cS bacco se es ic ncecucccce 4 Pouring contents int ‘ 
Stirring, thickening and fl 4 — iO. Cee 
ooking OOS Pie ea a 5 peeling onions... ox sss 40 ns ene eee 4 
Stirring, thickening, flavouring and ; , 
working time for the dish ............ eececcccees 20 adding ish-balls .+...1..seescseentessasnes wa 
a ——_ 
iled pork tongue with stewed vecetables : Total working time for the dish 2 
shing and scraping tongues .............. " Boiled pork tongues with stewed vegetables : 
moving scum and adding salt .......... o's he 2 
ing \ ys gegen s Stent peed 13 Opening and emptying cans .............sss- 5 
eting wp tee a ae 16 Pouring vegetables into saucepan ........... ee 
shing chopping SepEMaNee.. Melts. ccs... 8 Stirring, thickening and flavouring ........ 3 
' : ckening and flavouring es 7 Washi and choppi rsl es : 
| Carving tongues and dishing up ............ 3 ee NS ee aan ie 
| Dishing up carrots and peas ............... L Carving tongues and dishing up ............. 4 
hare al working time for the dish ....... . vatsidan ACRES ee BS Dishing up peas and carrots ........+.-+..0. Ls 
+a Total working time for the dish ..........sseseceeeeee 
iy a 
F Opening bottles and serving ............++5 3 Ganned pears : 
‘Total working time for the dish ............... aS Silas we 3 Opening and serving <.<«.s<sesansseseuna seen ie 
| Total working time for cooking the cinner ...........-- ‘ 78 Total working time for the dish a assenssnsusaeee 
OLVING -6-- eee ee ee cece eee eee Reais s WE wie tit oc bash es ca LO Total working time for cooking and serving 
r 7 me for cooking toncues. The actual time the dinner ec 
'was 72 minutes, but it is reckoned that Servin, J 
57 minutes can be used effectively for 4 Cor eee e res eeeecescesenesessesaseessssesseseses 
| other work. Therefore there remains........... ot cinet 1S Shopping time sesteescesseeeenssmieonh ain 
| Working time for hone-preservation of peas, : 
| shopping time included, and a 20 % loss # 
aero unsuccessful canning ....-.+-+++-0- ee eeecaees seeee 38 Total time ..+-+++eseeeeeee 
Working time for home-preservation of pears, 
_ shopping SE OR ER ay 2 ated wins © w'a'e 8.0 40.0 010 vie 00 » » 46 
Metner shopping time ...-.cs.ccceceseces Terry Ter os ninia0.0p 45 
, TOCAL Time ceocscciscecccccce 232 


TABLE IV. COST OF A SUNDAY DINNER OF 
CANNED PRODUCTS 


TABLE III. COST OF A SUNDAY DINNER OF FRESH OR HOME 
moe Sy bral ad Tomato soup with fish-balls : 
omato soup with fish-balls : 1/4 kg canned tomato puree «.....--. 1.15 d.kr. 
; 1.50 d.kr 2 litres stock or water ...«%s-ese<0s ~ 
ski tals a oD ; as Tere Tice, Pik 0.12 a.kr. 
litres stock or water ............ e 40 g margerine a 
EE Gareertbehes assis cnaeccdiesices.. 0.12 a.kr. SO gf flOUT cesescvsenevssnusense eer 0.05 d.kr. 
50 ¢ flour 0.05 d.kr 35 & ONIONS ceocccccccssecsecssusseses 0.05 d.kr. 
ee cs Ri eta salt and. peper +..s»ss4s0nueeee aoe ye 
of oi Peach Tc 2, eae. ae es Rat oar 4 1/2 ke canned fish-balls ....... oes!  LeQOs0uling 
300 g minced fish .......-.----e-eee 0.55 d.kr. 2.58 4d. 
. 2.28 d.kr. Boiled pork tongues with stewed 
peas and carrots : 
Boiled pork tongues with stewed 1 kg canned pork tongues ......-++ . 8.50 @.kr. 
vegetables : © 1.25 d.kr 
y 00 “~ 8.00 a.-kr.- 1/2kg canned peas .---+-eeeeeeeees a . okrs 
- Ahi man co haa 1.02 a.kr 1 kg canned carrotS «++-++++++eees - 28.00 @.kr. ~ 
osama ey ae ine. sés<cc sneha .. 0,09 d.kr. 
000 g carrots .....-.-eeeeeeeeeeeee 0.98 d-kr. pie é EL ED ee ee an 
$0 g margarine .....---.---eeeeee: 0.09 a.kr. fi Ee ¥ 
AO g flour --+-+e sees ee eeeetereees 0.04 d-kr. yareiles scab dae wae A ic 
EA eee deus =» ————— hice acer. | 
BIOY cece rccccscccecsccceccscoscs 0.10 d.kr. ee, 
oe a 23 a.kr Canned pears : rr 
“ ea es 1 kg canned pears .----- euscuseusann 3.60 a.kr. {4 
Bottled pears : 1/akg canned pears «++-++eeeeeeeeus 2.00 d-kr. 
7 900 4 bottled pears eoceceeesesesees 3.06 d-kr.- 5.60 d.kr. 
pote BSE ” 20.16 dskrs 
as used gps onsac teas ats a0e 2 © bs wiko 2 4.s'0 bee 6) 20° - O.22 d.kr. GAS USED cssccnscoccsccsseneusesses . éeatee 0.05 a-kr. 
q Total cost of dinner ---+-+-+++s 15.79 d.kr. Total cost of dinner ss... ++ 20.21 Qikree 


a 
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These experiments prove that the dinner prepared with canned goods costs 4.41 danish crowns o 
about L 0-5-4 more than the dinner prepared from fresh materials, but by using canned goods 2 hours 52 mi- 
nutes, are saved. 

Furthermore, tidiness and cleanliness of the kitchen while the dinners are being cooked vary ac- 
cording to the materials used. When fresh food is used the kitchen is full of scraps and peelings whereas 
when the meal is made from canned food it remains tidy and clean. 


The time saved by using canned food was evidenced by an experiment made in connection with this 
exhibition. 


A housewife worked with a lamp fastened to the back of her hand. She prepared a dish with and with- 
out the use of tins. The housewife's movements in both cases were followed by a4 camera. The results are 
shown on the accompanying photos, where the creat difference in the number of movements is clearly seen. 


Oh ga Be eRe) os 


Fig. 1. Movements required for preparing a dish with j 
“4 r r Fig. 2. Movements required for pre i ; 
fresh food. dish with canned food. aa 
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INTRODUCTION 


—— 


The canning industry has long recognized the importance of preserving the many natural nutrit: 
walities of its products and has been instrumental in conducting extensive research both in evaluating nu- 
brient losses due to canning and improving canning techniques which keep these losses at @ minimum. As © 
result of a comprehensive and long-term research program with the two fold aim of obtaining data on the nu 
trients in food after canning and information on the improvement of methods and equipment leading to greate 
retention of nutrients, the food canning industry is in position to make the statement that (1) "We know mo 
“e about the nutritional values of canned foods than is known about any other type of processed food". — 


Little information is at hand, however, concerning comparetive cost and availability to the consi 
of canned, glassed, frozen, and fresh fruits and vegetebles. It is readily evident that the ecc ; 
spect of this question is worth considering since no amount of nutritional merit in a food can be of grea 
practical significance if it has only a limited availability or if its price is comparatively high. The s’ 
dy (2,3) on the comparative cost and availability on the various processed foods was conducted for the f 
ose of making a systematic and controlled investigation of the factors of availability and cost for the mc 


common foods packed in cans, packed in glass, fresh, and frozen. 


€ 
} 


i 
bi 
{ 

|. General 
4 with the collaboration of nineteen schools of home economics dis- 


bu hroughou United Stetes, as indiceted on the map shown in Fig. 1, p- 2. The possible effect of — 
oh oiogerpalel as ig tasiot level ( city size ) and geogrephic location on the picture of availability and 
: nsideration by selecting cities with population levels of over 1,000,000 ( four 


The investigetion was conducte 


x 


sod cost were taken into co 


Food Industries Staff Report : Survey shows high nutrient levels in canned foods. Food Industries 21, 


2) 

92 (January), 1949- 

f Krehl, WA eae Cowgill, G-R-, Comparative Cost and Availability of Canned, Glassed, Frozen, and Fresh 
[Fruits and Vegetables. J. sn. Dictet- Ae, 24, 304, 1948. 

1 CG.R., Comparative Cost and Availability of Canned, Glassed, Frozen, end Fresh 
i } J. im. Dietet. A«, £6, 168, 1980s | 
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Over 1,000,000 
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et EE RS 
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Fir. 1. Locations of cooperating institutions in food cost study. 


cities ), from 100,000 to 1,000,000 ( four cities ), from 50,000 to 100,000 ( three cities ), under 50,000 
( eight cities ), and by choosing five geographic areas (Fig.l) designated for the purpose of this study as 
West, West central, North Central, Northeast, and Southeast, respectively. An attempt was also made,as far 
as possible, to have a representative population level of the type described above in each of the indicated 
eeorraphic areas. 


The fruits and vegetables that were investigated are as follows : asparagus, lima beans, string 
beans, whole beets, whole corn kernels, peas, spinach, tomatoes, peaches (halves), pears (halves), pineap 
ple, grapefruit juice, and in the third year of study, orange juice. The study was conducted over a threé 
year period starting in October, 1946. 


In all fairness it must be noted that certain of the foods studied, i.e., beets, tomatoes, pears, 
and (until recently) grapefruit juice, are not processed in the frozen form and therefore zero availability 
on these products cannot be viewed with prejudice. If this study had included such items as strawberries; 
broccoli, cauliflower, and rhubarb, the observations on their availability in cans would have been discou 
raging since these items are rarely, if ever, available in the retail market in canned form (Table 1). Again, 
as far as processed foods are concerned, it is important to note (Table 1) that these particular items are of 
relatively minor importance to the consumer in terms of quantity as compared to the fruits and vegetables 
actually chosen for this three year survey (see above). 


2. Investigative procedure 


During the second full week of each month the investigator visited a super-market, owned eithe 
locally or by a national chain, where the brands, grades, unit prices, and net weights of the above canned, 
glassed, and frozen fruits and vegetables were recorded. The customary “home size" items were priced, i.e-, 
16 or 20 oz. for vegetables, 29 or 30 oz. for fruits, and l& oz. for fruit juice. Since some items were no 
available in the first store visited, up to two additional stores --- preferably, but not necessarily chain 
markets or super-markets --- were "shopped". If any item could not be found in three stores, the item was 
considered to be "not available”, although the term "not readily available” would perhaps be more accurate- 
In any event, the store number, i.e.,1, 2, or 3 in appropriate order, was indicated for each item priced oF 
purchased since these data were used in computing availability ( discussed in more detail below ). Each in- 
vestigator was further instructed to "shop" the same stores, and when possible, price the same brands of me 
chandise each month for additional attempts at uniformity in securing the data. 


All canned and glassed foods that were priced were, whenever possible, grade A or a well-know! 
brand, but not a premium priced specialty. Although no grade standards are available for frozen foods, i 
was assumed that all frozen products were grade A ; the best known brands were selected when available. 
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TABLE 1 - COMPARISON OF TONNAGE OF PROCESSED FOODS IN 1947-48 AND 1946-47 


Type of Processing 


(1) 


FOOD Canned in cans or glass Frozen 


1946 1947 1946 1947 
tons tons tons tons 


Asparagus 57,200 47,913 14,158 5,369 
_ a and wax 229,275 163,638 20 ,488 15,451 
Lima 21,835 27,550 25,047 33,789 
Beets 88,050 42,275 none none 
Broccoli none none 12,895 4,509 
Cauliflower none none 6,619 2,677 
Corn (cut) 386 ,884 326,113 21,213 13,280 
Grapefruit juice : 72,564 48,813 none none 
Peaches 484,381 454,643 32,570 13,517 
Pears 139,470 146 ,638 none none 
Peas 511,663 413,988 70,502 65,893 
Pineapple indeterminate(2) indeterminate(2) 11,503 2,955 
Rhubarb none none 5,285 769 
Spinach 105,603 48 ,863 19,095 11,640 
Strawberries 94 1,470 39,030 54,518 
Tomatoes 298,213 346,363 none none 


(1) No accurate breakdown by can or glass available. Careful estimates place the total tonna 

foods studied packed in glass at less than 1 per cent. . gs 

(2) Indeterminate because of many types of packs (juice, chunks, crushed, sliced, and so on). Figures 
for all categories of canned pineapple for 1947-48 are 11.429, 144 cases of pineapple and 8.893.631 

cases of pineapple juice. 


The cost of fresh fruits and vegetables was arrived at by actual purchase and preparation as for 
home cooking or canning ( see below ). The actual costwas determined, therefore, by relating the original 
cost to the final weighed edible portion. For example, if 1 lb. of fresh peas was purchased at 20 cents and 
final weight of edible portion was 8 oz., the actual cost of the edible portion would be 40 cents per pound. 


The weights of the fresh foods purchased were carefully checked with dietetic scales to ascertain 
their correctness within 1 oz. per pound. This was considered necessary since, particularly with large items 
like asparagus and peaches, the retailer sometimes misses giving close weights. For this reason, if there 
was a disparity in the correct weight of the fresh material exceeding the amount stipulated above, the ac- 


tual cost per pound was corrected by the following formula : 


Correct weight received (pounds) _ Actual weight paid for (pounds ) 
Cents that should have been paid Cents actually paid 


Quantities of the fresh fruits and vegetables were purchased which would be both representative and 
present a minimum of error in subsequent preparation and final weighing of the edible portion. 


The quality of each fresh food purchased was graded as closely as possible ( A, B, C and D for ex- 
cellent, good, fair, and poor, respectively ) based on customary home economics practice, and in all cases 


efforts were made to buy grade A produce. 

The fresh produce was prepared as follows : 

Asparagus was cleaned, washed, and the stalks trimmed to the point where they were tender; 

Lima Beans and peas were removed from their shells, and all the small, imperfectly-formed beans and 
peas which would not be used in a grade A pack were discarted; 

Corn was husked and the kernels cut from the cob, care being taken to keep the kernels as nearly 
whole as possible; 

The ends of the string beans wer 

With beets the greens and the stalks 

Spinach was washed well, tough stalks discarded, 
been removed. 


e clipped and any strings removed; 
were removed and the beets peeled with minimum waste; 
and then air dried until the visible water had 
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Tomatoes were skinned by scalding andthe stem ends removed. Any liquid which drained from the to- 
matoes during the process was included in the weight of the edible portion. 


Pineapple was prepared by removing and discarding all inedible parts including the core. 


Pp Pp di- 
The skins and stones of the peaches and the skins and cores of the pears were removed. All ine 

ble portions of the fruit including the core were removed. To obtain gra efruit juice or orange juice, the 
fruit was squezzed unsil the "maximum" amount of juice had been extracted. The grapefruit or orange juice 
was then strained to remove all pulp and seeds. The final weight of the edible portion was recorded to the 


nearest tenth of an ounce. 


7 
In view of the fact that all fresh produce was evaluated as to final cost on the basis of the edi- 
ble portion obtained, it was necessary, for complete fairness in comparisons, to make a similar and appro- 
priate conversion for the canned, glassed, and frozen fruits and vegetables. The weight percentages of the 
contents (conversion factors) of cans, glass jars, or frozen packages considered to be representative of the 
edible portion, compared on the same basis as was used for the fresh produce, were determined by experimen- 
tal checks on the values used in customary commercial canning practice. The percentages of edible portion 
for canned and glassed fruits and vegetables are as follows: asparagus, 70; lima beans, 68; string beans, 62; 
beets, 68; corn, 68; peas, 65; spinach, 72; tomatoes, 100; peaches, 66; pears, 57; pineapple, 66; and gra- 
pefruit juice, 100. For the frozen fruits and vegetables the conversion factor ( per cent edible portion ) 
was considered to be 100 for all except peaches and pineapple which were 80 and 75, respectively. 


To obtain the edible portion for each food, therefore, the respective net contents of can, glass jar, 
or frozen package were multiplied by the appropriate conversion factor. It should be noted, however, that 
all of these factors for edible portion are minimal, since in actual practice the liquids or juices from the 
vegetables and fruits, respectively, are not discarded but are largely consumed. The reason for using these ~ 
factors in presenting the comparative data on const is for the purpose of reducing everything to a common de-" 
nominator, namely, the cost of the weighed edible portion in cents per pound of canned, glassed and frozen 
food is obtained by dividing the weight of the edible portion in pounds by the unit cost. 


The problem of presenting data on availability should be reviewed for purposes of clarification both © 
as to choice of terminology and methodology, Perhaps "availability index" as defined and used in this stu-” 
dy would be more accurate than " availability " in the finite sense of the word. The stores selected for 
shopping (three in number) were, by instruction, large markets and “probably self-service", so that no cus- 
tomer would be given "preference treatment" on the supply of scarce merchandise. The order of shopping these 
stores was uniform and was chosen in the first place in the order of " housewife preference ", using such 
things as proximity to home, qality of produce, economy, cleanliness, and so on, as basic guides. 


Since each of nineteen investigetors had three stores in which to shop, the total potential number 
of store visits that might be made in any one shopping period to find an item would be fifty-seven. If an 
item could not be found by any investigator in any cf the three stores visited, the item would be considered 
unavailable. This should not be taken to mean that it was unobtainable; it means merely that unless unusual 
circumstances prevail, the housewife would not be apt to shop in more than three stores for a particular 
item, but would select a substitute. The 100 percent availability figure was arrived at by dividing the num- 
ber of " finds " by the minimum number of visits needed to " find " the item. If, for example, each of the 
nineteen investigators found the item in the first store visited, the availability of that item would be 


lable in all of the three stores that each of the nineteen investigators might have visited. Under the cir- 
cumstances cited however, it is reasonable to define the item as 100 percent available because each shoppe 
had success on the first try. Any intermediate percentage for availability or "shopping success" is obtai- 
nable, therefore, by the following formula : 


number of times an item was found 100 
“total visits made to find the iten ~ 


Such an index of availability cannot take into account all aspects of the problem since such fac- 
tors as (a) number of brands of a given food available in a given store; (b) different ways that the pro- 
duct is packed, i.e., sliced, crushed, or chunks of pineapple; or (c) the actual number of days of the shop 
ping year that the product is on the store shelf, and so on. 


Ill. RESULTS AND DISCUSSION 


Although the investigators carried out their shopping and pricing schedules on a month 
individual monthly data on cost and availability ofthe several foodstuffs investigated are deletes ee 
present report and the twelve month average cost and availability figures for each year are taken as repre- 
sentative for any one year. This again is a reflection of the observaticns made as the study progressed that 
the individual processed foods show a high degree of month-to-month stabil 1 


show price trends only over longer periods of time. This is particularly impressive in view of the fact. 


carryover. As might be expected, the cost of fresh foods, however, fluctuated over 
the most part bore an inverse relationship to their availability. 


TABLE 2 - AVERAGE COST PER POUND OF EDIBLE PORTION IN CENTS 
1948-49 vs. 1946-47 and 1947-48 


1946 - 1947 % Change 1947 - 1948 % Change 1948 - 1949 

Produce Studied c | rz] re) ¢ | rel] c | rz| rr c | Fz| Fr c | ¥| Fr 

eal 

| Asparagus 252 | .64 | .64 0 |+ 9 | -20 -48 | .62 | .59 + 8/713 | -l14-] Se 70° 51 7 
Lima Beans -31|.53|.65 | #10/+8/-9 | .31].56|.58 | 410/+2/+2 | 1541.59 | se 
String Beans 28 | .51 | .25 +14 |- 8\|-4 -29 | .45 | .26 #10 |+4/-8 -52 | .47 | .24 
Whole Beets MT MAT «16 | 414.) —- |< 6 22 | Na|.17 | +9| --| O | oBeeeee 
Whole Corn Kernels 024 257 | 237 413 |+8/-8 026 | 58 | 2d9 +4/+ 5 |-13 027 | 40 | 34 7 
Peas .26 | .38.| .52 o| o|+10 | .26].39 | .56 ol-s|+2 | 126 |.seuuee 
Spinach 017 | .31|.22 | +6/+6)|+23 | .16|.32|.2e4 | 41531/+6/413 | 18) css eee 
Tomatoes -16 | NA | .30 Oe fo 9? | Sea ee 0| --|-13 °| 36 meee 
Peaches (Halves) .27 | .42 | .19 ol-5| o | .26|.40|.20 | +4| O|=]5 | ceueeeee : 
Pears (Halves) «45 | NA | .23 0; --/| -13 41 | NA/| .22 +S5/| --|-9 45 | NA | .20 
Pineapple .33|.48|.32 | +12/+2!] Oo | .37].44].34 o/+11/-6 | .37].49|.58  § 
Grapefruit juice -10 | NA|.18 .08 | NA] .18 " 
Orange juice +135 | .19 | .22 


pel) C = Canned, Fz = Frozen, Fr = Fresh. 


Since the information presented in Tables 2 and 3 represents only the yearly national averages on 

he cost and availability of the various foods, both processed and fresh, it is interesting to present the 
data in the form of cost indices, based upon canned goods taken as 100, for cities of different sizes, for 
the different geographic areas, and for a comparison of the cold months ( November through April ) with the 
m months ( May through October ). An examination of these data presented in Table 4 (page 6) indicates 
that remarkably similar cost relationship held between the various categories of processed food regardless 
of the size of city and geographic territory. If the cost indices are compared for the "cold months” and 
"warm months", it is evident (Table 4) that only minor fluctuations in cost existed between the warm ané cold 
months except for foods in the fresh category which, as excepted, cost less in the warm months because of 
their generally greater availability. The cost of fresh foods also tends to decline as the general popula- 
tion of the city decreases. 


a | le 


TABLE 3 - AVAILABILITY IN PERCENT 1948-49 vs 1946-1947 and 1947-1948 


ee ET 


% Change % Change 
1946 - 1947 1949 over 1947 1947 - 1948 1949 over 1948 1948 - 1949 


Produce Studied C / ¥z rr Fz | . C 2a Fr 
Asparagus “79 | 58 | 22 72|57 | 21 
Lima Beans 43 | 48 2 A ae 53 | 56 | 10 
String Beans 70 55 51 | 76 | 55 56 
Whole Corn Kernels 79 58 27 77188 | 36 
Whole Beets 58 | NA | 57 49 53 
Peas 84 57 40 86 30 


Spinach 85 | 58 | 48 5 78 45 
68 78 71 


40 81 50 
62 46 82 38 
29 37 26 
70 72 68 


Tomatoes 66 
Peaches (Halves) 69 
Pears (Halves) 
Pineapple 19 
“Grapefruit juice 77 


f the 8 foods available in the froze 
st to note ( Table 4 ) that the cost indices o 
a een seand from 1947-48 to 1948-49, although it is clear that the ccst of frozen food 

Ee coke irae the average than comparable products processed in cans. Ale 
ed and frozen produce was evident during the period 


F is is particularly evident for canned peaches, pears, 
Beeanect to the asined effect of increased supplies of sugar and cans 
Return to near normal shipping facilities 
the greatly increased availability of pineapple during this 
was greater than frozen, while frozen foods were more aval te : a sot 

special interest, is the figure of 51 percent on the availab y of orange juice con 2 
frozen Pe ane for the year 1948-49 (Table 3, page 5). It must be pointed out that hea babe a hi 
average and does not reflect the true availability and general public acceptance of s fre c atts - 
nation of the monthly figures fran October 1948 through September 1949 reveals monthly etess ae oF ae 
as follows : 33, 25, 37, 43, 43, 48, 57, 57, 59, 61, 75, 75. It is anticipated that further study wou ow 
near 100 percent availability for this product. = ; e 

st of both canned and frozen foods fluctuated very little and showed only nor price trends 
over Me eats of time. To illustrate, the maximum price increase over a three year period for canned 
foods was 14 percent for string beans and whole beets and most of the rest of the foods in the canned cate- 
gory showed a price increase of about 10 percent. About the same range of price increases helds for the fro- 
zen and fresh fruits (Table 2, page 5). The cost of fresh foods averaged about 27 percent higher than can- 
ned foods in the cold months fran November through April while the cost of fresh foods was similar to canned 
for the warm months, May through October (Table 4). 


TABLE 4 - COST INDICES FOR 1947-48 AND 1948-49 FOR FRESH AND FROZEN FOODS ACCORDING TO SIZE OF CITY 
AND GEOGRAPHIC AREA, USING INDEX FOR CANNED FOODS AS 100 


CITY SIZE AND REGION AVERAGE A isl ad Be fae @ 


8 Frozen Foods 12 Fresh Foods 


12 months iy 5 Gal Warm ry mace 12 months ft hy Warm Months | 
uh 1 


1947-| 1948- 1947~-| 1948- 1947-| 1948- 1947-| 1948- 1947-| 1948- 1947-| 1948- | 


Size of City 1948 | 1949 1948 | 1949 1948 1948 


Over 1 million 160 | 150 159 | 150 162 
100,000 to 1 million | 161 | 153 169 | 156 166 
50,000 to 100,000 164 | 151 158 | 158 chal 
Under 50,000 161 | 149 164 150 161 


Geographic Area 


Northeast 
Southeast 
North Central 
West Central 
West 


NATIONAL AVERAGE | 
Cre re ty 


(1) November through April May through October 


IV. SUMMARY 


A nation-wide survey of the cost and availabilit of canned lassed, fro j é 
vegetables has been conducted for a three year period. a aS ; Sn eee ee 


‘ 

Although both canned and frozen foods showed price stability with onl 
y minor trends upward during 
the study, canned foods in general averaged 50 percent le n ; 
in dept) oedt eee skies g Pp ss in cost than frozen foods and, furthermore, were 
¢ 
From the standpoint of what the dollar can purchase, there is no doubt that of the fruits and vege- 


tables studied, canned foods offer the most nutritional value. 
i] 


| 


XXX-6 


XXX!. COMPARATIVE COST AND AVAILABILITY 
OF PRESERVED AND FRESH FOODS 


by G. JUMEL 


Conseiller technique, Conseil supérieur de la Conserve (France) 


TABLE OF CONTENTS 


Pages 


Pages 

Tse INTRODUCTION SPSesmeseosesceseeceovvsscese XXXI -l1 Fe ae Cost @eereereeeereseeeseeses ** eeereereeeeees pOCde 
II. A SURVEY OF THE FRENCH INDUSTRY 

FROM THE ECONOMIC VIEWPOINT ........ XXXI - 1 IV. TENTATIVE CONCLUSION 3....cseenneeeeee - XXXI - 5 


l. INTRODUCTION 


A few centuries ago, when our sailors making long voyages to distant lands solved their food problems ’ 
by storing the very first smoked fish in their ships, no one thought of the camparative cost of fresh and ; 
cured fish, nor of their respective availability. 


When the pioneers of the canning industry developed the first food preservation processes, - empir-— 
ically at the outset and later on scientifically, - their discoveries certainly revolutionized methods of 
nutrition, but their studies and research were undertaken for the sole purpose of avoiding wastage of perish— 
able goods am of permitting deferred consumption of certain foods in places or at times when it was impossible 
to obtain supplies of fresh foods, and they would probably have been surprised to learn that at this 2nd 
Congress on Canned Foods we are interested in comparing preserved foods with the original products from an 
economic standpoint. 


The very fact that such a comparison is now possible is evidence of our technical and social prog- 
Tress. It is to the credit of manufacturers that they have constantly modernized their means of production 
and made a study of all possibilities of bringing down their costs, soas to expand their business, increase 
their sales and contribute more efficiently to feeding mankind. 


* 

But this possibility is also due to the evolution of our style and standard of living which control— 
led it and made it imperative. The rise and development of great cities, the increasingly rapid tempo of 
daily life, the necessity for collective work by those who formerly devoted all their time and effort to the 
preparation of family meals are also determining causes of the consumption of preserved foods which are daily 
becoming more numerous and more varied. 

Only a short time ago preserved foods were still reserved for certain special cases, such as the 
meeds of explorers of unknown lands, of navigators, of men in the armed forces, and recent events have shown 
us that the same demands exist to-day; but it is also true that the consumption of preserved foods nowadays 
is customary throughout the population of France. 

dy this problem 

s advisedly that I say "the population of France", for although I am able to stu 
in other sraivectoe tet ad particular, those in which this industry has developed to a considerable extent, 
I shall only speak now of products of French manufacture and of the economic problems peculiar to our country. 


ll. A SURVEY OF THE FRENCH INDUSTRY FROM THE ECONOMIC VIEWPOINT 


fresh and preserved products, but 
h possible from the economic standpoint to compare 
a sa one oniy.te nate if the products themselves are comparable. What I mean is this : 


ical studies have brought out the importance of the pro- 


Numerous historical, scientific or biograp® ing - as to availability - fish canned 


ing from compar 
duction of canned fish in oil. I am purpose.y ae Goasts and put down, packed in ice, on the quayside 


f 

in oil with that freshly netted by the fishermen 9 ecked in ioe; /0n Sia saiamm 

ts grilling and processing g tial 

Riccse in the See eer a ton ng equivalent processes cannot possibly be carried out either by housewives 
, 


or even by community caterers. 


I am tempted to say the s 
different. It is not impossible for 4 housewife 


the natural state, but the problem here is slightly 
gat pla pags a enkte products of this kind in the same form as that 
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tly and as a 
ld certainly not be tempted to do so frequen 

Sat emmne liagta rh 4! eee ener tiing fish are marketed in pre-fabricated form (if you will allow 
re sion) and but that of time and skill which is involved 


nd it is not the money factor, 
Sa Batts poe a, ReRePrEEeST cannot be compared with a piece of incu Mt bag ap bape 8 te home or in a hotel 
ereatins the canned product is trimmed and entirely edible, so no comparison Pp ~ 


The case of specialities in canned sea food is very similar to that of dishes prepared with. canned 


to say a few words. 

vegetables or fruit, on which I also want 

: In this connection, I would like to remind you that a French fruit or Ma ola pe preter orn 

Se ere neko the sub spomeyr rion pe rg rai eae jap ae: My weg sere en hy: only" that 
for the subject under considera » 

Et taerison anion is the ppindt’ ef this study can be made without any outside conel sore ere he this is 

why the figures I shall mention in this paper often refer to this particular kind of canne 


is especially significant. In spite 

ction with canned garden produce, the case of tomatoes 

of being Parieat 26 price variations which are particularly dangerous Se te ei ncine-aeacuent Lohan 

which are due to fluctuations in market rates, this industry furnishes a ce py ti pee: ape 
duct. Whatever may be the date and the price at which s put o 3 

on zr Bee eiioe season. - canned tomato, whatever its degree of concentration, is a basic item of French 

food and tomato purée is consumed all the year round in France. 


j h could afford to 
a short time o, canned fruit was a luxury and few were the households whic 
include ps in syrup, or aa apricots pacxed in water in an ordinary meal. But at the present time, costs 
are such that their consumption is rapidly increasing from year to year, and the production of canned fruit 
in syrup is one of the most important industries in the economic field in many parts of our country. 


As to jams, these cannot be directly compared with fresh fruit, but only with home preparations or 
those produced on a small scale by artisans. The French housewife made all her own jam from recipes handed 
down from one generation to the other or from local recipes, when industry put a stop to, or caused a con- 
siderable decrease in the consumption of home-made jam. To-day it can be asserted, with the support of fig- 
ures, that the cost of factory-made jam and its quality, definitely better than that or the home product, 
will gradually entirely or almost entirely eliminate the latter. Home-made jam is practically a thing of the 
pest and the row of jars arranged on the high dressers of country kitchens will soon be no more than a dim 
memory which authors will mention witha sign for bye-gone days. Slumps in the jam-making industry are not the 
result of cost but are due to other transient causes mainly dependent on fashion. 


Other considerations govern the case of canned meat. I have just mentioned the ancestral prepara- 
tion of home-made jam, and a similar situation exists in connection with the old-time smoking of ham in our 
country districts and other regional preparations which are still remembered by gourmets and epicures. Salt-— 
ing and curing is the object ofa particularly flourishing industry and the names of a few large French firms 
are well known far beyond our frontiers as synonyms of taste and quality. Anyhow, salting and curing is now 
carried onin France almost entirely on the industrial plane and no canparison can be made with fresh products. 


The last products to be considered are canned " prepared dishes ". These are specifically French 
products the reputation of which is not only due to manufacturing methods, up-to-date equipement, productivity, 
but also to the culinary and gastronomic capacities of their makers. There is no sense in comparing such 
factory-prepared products with fresh products unless the comparison bears on the skill of the cooks employed 
in large industrial concerns and that of an average French cook. Here also we must discriminate between 
preparations which can be produced on the individual plane and those which can only be produced on the in- 
dustrial plane. 


Ill. COST 


An efficient study of the cost and availability of preserved foods can only be made if attention 
is given to factory costs and ifa careful examination is made not only of the various items and their rela- 
tive repercussion on the sale price to consumers, but also of their evolution during the last few years. 


This is a difficult task, but an essential ome for determining the economic position of French manu- 
facturers and for making reliable comparisons of preserved and fresh products. 


In this connection I shall refer to the work-done by Mr. BIRMAN, whose competence and talent are 
well known to readers of "l'O0fficiel de la Conserve", as I consider that his methods of calculating industrial 
and commercial costs are the most convenient ones; indeed, the distinction he makes between the two main 
items enables a manufacturer to realise at any time how his business is operating and an economist to have 
a@ correct knowledge of the situation of our various industries. 


The industrial cost exclusively covers purchases of raw materials and accessory products and ex- 
penses connected directly or indirectly with processing (labour, power, etc...). 


The commercial cost is the industrial cost plus a proportion of the business expenses other than 
processing costs. 


I must add that these costs can only be approximate. The seasonal character of our industries, the 
various degrees to which their equipment and plant have been modernised, their geographic situation, their 
diversified production or their specialisation in one clearly defined branch, make it impossible to attempt 


to work out any accurate estimate. And in fact this is why the Public Authorities found it to 
establish any collective cost price in periods of shortage. so difficult 


I have selected the following examples because I consider them the most significant in o 
ur French 
industry; they are the average prices practised in the growing season and onloulated by the professional 


associations; the reference years are those which in my opinion, can give information of a ce 
their choice being limited by contingencies of crops or fish catches. oS Soe 


I am purposely limiting these examples to three - sardines canned in oil, canned peas and jams. 
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example: sardines canned in oil 


TABLE I 


Raw materials : 


Fishes eeerseeeeeeneeee 79.64 22.30 1,804 18.10 22.6 
Oil for fryi eeereree . 
ac, ig 6.86 200 ) 10.77 | 43.8 
Covering oil ........ 20.76 873 
Salt eoeeeneveeeeeee ene . Leo 0.38 16 0.16 12.0 
‘Packaging : 
Lithographed cans, 
cases eenseeeeeeeeeee 53.41 14.98 925 9.28 Be 
Manufacturing expenses: 
MEDOUT. Seiels.s acca 0 eee 28.21 7.90 521 5.23 18.5 
Social charges ...... 4.29 1.17 213 2.13 | 49.6 
Coal, electricity ... 3.17 0.89 97 0.97 30.6 
0.S.T.P.M{*eontrol | 2 2S Ee TS Se) ss -_ 
Gross cost price : 194.56 4,659 
Overhead expenses .«..- 29.20 |) 863 ) 
U Profit eseeeveeneeeneneenee 9.73 15.44 288 ) 15.06 SZi2 
Selling expenses .... |__ 37.22 |) _1,380____]) 
Price ex factory : 270.71 7,190 
Who.esaler's margin 
of profit eoeeerevreee 26.79 - 776.78 = — 
Taxes Shee eee eesseeee fie Se--_ — __ 204.28 _ = = 
Price to retailers : 300.50 8,171.-- 
Retailer's margin 
of profit eoeeeveevee 53.10 wae 1,544.90 _ bee 
Taxes eeeeeeveve *enreevee 3.53 = 249.10 = <a 
Total of margins of 
profit eeseeeeveevevee8 = 22.38 = 23.50 29.0 
Total of taxes eenreee = “4 pind eiaar te nent Ps ee Bitte 
Price to consumer ..-. | 357.15 100 % 9,965.-- | 100 % 27.9 
' + +++ P+ Pet ee Ps =o<cc SS 


| (+) Office scientifique et technique des Péches maritimes. 


For the year 1950, overhead expe 
‘elling costs being made up as follows : 
. Tax on production -- 
Tax on transactions 
Commissions to representatives 
Agios and bank charges Ee 
Manufacturing risks bE sboacesence $2580 0) mem 
Professional subscriptions «+++++s****""* 


)nd example : canned peas 


ven in the previous example apply 


i canned vegetables. 
cate f canned peas; the compariso 


The details gi 
he explanations concer 
he cad of the manufacture © 


XXXI-3 


This case is not very significant for comparison with the fresh products, as I have elready said 
—— 


nses and profits have been taken at 12 


to other activit 
Table II hereafter gives 4 


- 


but it is very instructive on ac- 
count of the importance of this 
production in French industry. 


The calculations have been 
made for 100 1/4 club 30 cans (130 
ml each), and table I shows all 
the items of this manufacture; the 
comparison was made between 1939 
and 1950. 


In 1939 peanut oil was 
quoted at Frs. 4.60 per kilo; in 
1950 its price was Frs. 194.-. &> 

The average wage taken 
for 1939 is frs. 3.526 per hour, 
plus 15.20 % for social charges, 
made up as follows ;: 


- Social insurance ...... 4% ; 
Family allowances ..... 5.50 % 
Apprenticeship tax .... 0.20 
Employer's liability 


InB. eccccncs Jnana 1.50 
- Holidays with pay ..... 4.=- 


The average hourly wage f 
taken for 1950 is Frs. 65.18, plus 


40.77 % for social charges, made 
up as follows : r 


Social security eee eee 10 % 
Family allowances ..... 16 % 


- Apprenticeship tax .... 0.40 
- Employer's liability -. 2.54 — 
- Holidays with pay eenee 4.65 ' 
- Medico-social service . 0.75 
- Mothers'holidays ....-. 0.05 


Incidence on holidays 
with pay eceercerereeses 1.25 


35.77 $ 
a Tax on salaries eeeereee 5.-- 


Overhead expenses ( ope- 
ration and administrative ) and 
profit have been taken at 10.60 % 
and 3.60 % respectively; selling 
costs are made up as follows : 


= Single tax eeeeeeneeeenee 6.75 % 
- Armament tax .<s.ssss ssa 
- Agios and bank charges. 1--- 
- Manufacturing risks «-. 1l.-- 
- Commissions and 
considerations oeeeeee 4.-- 
15-75% 
% and 4 % respectively, the 
4 4 
13.50 % 
1le-- yp 
4.-- v0 
2e-- ; 
1.-- * 
0.20 % 


jes as well so that we can shorten 
1l necessary information regarding 
n is made between the years 1938 and 1948. 


= ~~ 


Description Amount I 


in francs 


———————————— 
Raw materials : 


— 


i f peas in pod 1,700 

z CaS Lie PU vc trs:e eate« eos 

phage 100 cans'*) 3,680 39 

Vegetables for oe gs es 
Seasoning «--+-+++-++- ccc cccececees tbe Aaa 
Packages and wast@ -+-+-++++++> : Sameer ee 59.90 


Manufacturing expenses : 


Direct WageS eeseseseecereerrress 
Social charges -+-++-+++++s>> alan 
Consumable materialS ..--++-++-+. 


Industrial cost price : 


Overhead eExpeNSeS ---eeeeeereees 


Selling expenses : 


Tax on production ....---+-eeees - 


Armament tax or tax on 
DPranSactionsS ..wccccccccccccocs 


Commission to representatives .. 
Agios and bank charges ..---+++- 
Conservation riSkS ....seeeeeeee 


Professional GUue@S ecercccceeeeee 


Profit : 


(+) 1/1 cans, 850 ml each. 


3rd example: Jams 


The calculations have been made for the can known as 1/1 (pure sugar and fruit) and the comparison 
applies to 1939 and 1949, when the French Ministry of National Economy stopped rationing jams and created 4 
system of price control. Table III hereafter gives all necessay information regarding this manufacture. 


TABLE III 


Description 


Raw materials 


154.52 
Mamfacturing expenses 


Sine) «  CaXms sss eeens Commission to represen- 


CECLVG Os eed daw acawes 6 ee 
Sindey i PiLSKSs on cutesaveeen 
Financing ...ccccescccccce 
Profit. MargiT “«wiwsse sees ese 


Taxes on production and 
transactions sswsscvcese 


Tax on transactions.. 

Selling expenses Financing c«adcotness 
Commercial expenses.. 
Profit 


+ 
— eS ee ee eer 


PRICE EX FACTORY 
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deneral remarks 


It is most interesti to 

the rises recorded since 1938 in Sratorices 
of canned and fresh products : from 1938 to 
947, fresh products increased more noti- 
eably than canned products; for instance 
| 1947, fresh peas were at the coefficient 
+5 compared with 1938, whereas canned 
as were only at 12.3. Similar examples 
an be found in the facing table. 


M We must point out that the main 
ason for this increase can be found in 
le considerable rise in the prices of raw 
aterials, as is clearly shown by the con- 
ison between the cost of fresh products 


ad 


°; Columns (1) show the cost of a 
kilogram of fresh product delivered at the 
Pactory; columns (2) show the average selling 
rice of one kilogram (net weight) of goods 
baken at the factory. 


= Experiments have been made in order 
rong contrast the expenses concerning canned 

90d products compared to the corresponding 
esh products. 


 - It is possible to compose complete 
meals with canned foods and the result proves 
lat canned products are mich more econon- 
tal : we have organised spectacular meals 
hich brought us to the above conclusion: I 
‘efer in particular tothe efforts and achiev- 
sments of the Intendant of the Palais d'Orsay 
Hotel in Paris. 


Poods. The same examples were quoted in 
the same advantages as before. 


leven more than for its reputation as local 
210 F. in 1951; this represents the index 


IV. TENTATIVE CONCLUSION 


At the end of this shor 


A comparison pgs 
by figures; the proportion oO 
of Rising, the place where they live, 
eoples, 
canned products follows 
‘covered in an extremely short time 
consumes and consequently produces 
more difficult to give precise 
At the moment, canned foods are 
periods and for the more ac 
more essential in every day life. 


sold on the market in the 
supplies of fresh fruit are limited to a 


| calendar of consumption © 


buy apricots in syrup 
i) office Technique pour 1'Utilisation 
; 


ind the market price of the canned products taken as examples; 
sise in taxes and expenses connected with deferred salaries. 


The following table gives a comparison between the cost of fresh prod pe. 
me characteristic canned products in 1938 and 1948 respectively. products and the uarket price of 


made in Paris at 


; The most convincing experiments were 
first chef and teacher at the college. 


he supervision of Monsieur Albert RENAULT, 


Besults of such experiments were published by 0.T.U.A. 
1951 and though the proportions are different, the results bring out 


In the case of * cassoulet ", chosen for t 
dish 

13.82, whereas the canned dish and the dish prepared with fresh 
products represent the indices 29.85 and 20.20 respectively. . 


We could give numerous examples illustrating these facts, 
inion can be obtained only by a study of the average 


t study, I should like to draw a simple conclusion. ; 


n the cost and availability of canned 
f fresh and canned products consumed 
the season of the year. In 


to which this Congress is contributing on a large scale, 


j odern life 
a9 Potce cc tcasaive stages of political economy followed by the 01d World, 


or imports greater quantities o 
figures and scientific statistics. 


and remain an 
tive part of the population. 


mean 


show what I : 
ih onl bg the supply of fish 


se of a year 
rg) few months; the 


e Frenc 
ot A ab Mongar period and it is a fact that at Xmas, the consumer who will 


meet vee in’ syrup <* “All find them more expensive than 
de l'Acier, Paris. 


Products 


Peas eoenrteeeeeeeaeneeeeeneewneeeneeeeae 
French DSAYIB” sso a0 cane aisles 


13.3 


ASPATABUS caccccvecsevessevenen 13.0 9.0 
Tomatoes cescsccicvccecccvasuis 15.0 11.7 
Aprloots ssccccusensebeus eum 14.4 11.4 
GreCN@AgeS ceccesdcecccessene 10.0 7.8 


Mirabelles eee ere eee ee ee ewewneae 


Products 


Peas (medium) ......eeeee 1.20 
French beans (medium) ... 2 
Asparagus (large) ....... 3 
Tomatoes 

(30 % concentrate) 0.30 
Apricot pulp 2.50 
Greengage pulp 2.50 


Mirabelle pulp 


the Hotel Industry Training College, under 
As early as 1938, the 


(+) ina booklet devoted to the rational use of car 


. Zz 
he variety of products which enter into its preparation 
the saving in 1938 worked out at 15.20 F. compared bh 


but we must not forget that a well-fo nded 


diet of an individual or a group of individuals, in 


and fresh products cannot be provided only — 
by the French varies secording to their way 
a study of the average diet of the Western 
it is easy to note that the consul tion 
and that a young and vigorous nation, which has 


f canned foods than France; it would be 


auxiliary which may become essential in unsettled 
Nevertheless they are gradually becoming more and 


$ idering the fishing seasons and the different species 
nS per = is comparatively even; on the contrary, the 
National Economic Council has recently brought out 
hman. On the other hand, the consumption of fruit 


during the production season if he cares at this 
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time to make the necessary preparation; the same remark applies to vegetables with nevertheless an amusing 
detail : The Manager of a particularly large chain store food business told me recently, when I consti 
him with a view to this Congress, that the maximum sales of canned peas correspond to the season when fresh 
peas are available. 

The figures I have quoted and the arguments I have submitted show that the cost of canned products 
compares favourably with the prices of fresh products. There are a few exceptions, and the list I have given 
cannot be considered complete. 

Even without considering the other various advantages of canned food such as hygiene, handiness, 
and so on, advantages which we do not need to point out to specialists, we can say that the expenses they 
represent for the housewife or the intendant of a collectivity are no higher than the corresponding expenses 
arising from the purchase of fresh products in the course of a year. 


This result is not surprising if we remember the fundamental principles of food evolution : it has 
been obtained and can be improved only by the constant efforts of the industries concerned. 
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XXXil. THE COST AND AVAILABILITY OF INDUSTRIAL 
FOOD PRODUCTS AS COMPARED WITH HOME MADE 
PRODUCTS, IN SWEDEN 


by Mrs C. BOALT, F. M., Direktor, Hemmens Forskninginstitut 


and 


GENERAL PRINCIPLES FOR COMPARING PROCESSED 
FOODS WITH SIMILAR HOME PREPARED DISHES 


by G. BORGSTROM, D. Sc., Direktor, Swenska Instituted for Konserveringforstning (Sweden) 


THE COST AND AVAILABILITY OF INDUSTRIAL FOOD PRODUCTS AS COMPARED * 
WITH HOME MADE PRODUCTS, IN SWEDEN 


During recent years the Swedish food industry has been steadily increasing the range of ranufac- 
tured products for consumption in the home after little preparation. New methods of manufacture have been 
adopted and new types or primary materials included. 


The aim has been partly to preserve the foods for transport and storage, and to a great extent, to 
undertake the preparation and the cooking of food and so'render them suitable for immediate consumption. 


The households of today are offered a wide selection of hermetically sealed, dried, deep-frozen or 
otherwise prepared products. In spite of this, the consumption in Swedish homes of semi - or wholly —- pre- 
pared foods is as yet relatively small. A study of the figures for 1940 and 1950 taken from the consumption- 
surveys carried out by the Ministry for Social Affairs of households in towns and municipalities shows, how- 
ever , that the purchased quantity of "ready-to-eat" food has increased by 20 %. This figure includes meat 
products, all kinds of preserves and ready-to-serve preserved dishes. 


The part played by this group of products in all food costs was in each case 7 %. It is of par- 
ticular interest to notice the development in the use of fruit and berry preserves. Of the household con- 
sumption of preserved fruits in 1940, 5 % was bought ready preserved, and in 1950, 14 &. It seems likely 
that a large number of households will continue the tendency to increase this demand for preserved food and 
to a corresponding degree reduce the time spent in cooking. This mainly concerns small households and others, 
where the housewives go out to work, the number of whom is about 40 % in the larger Swedish cities of today. 
In other groups of households, e.g. those consisting of large families with many children, where labour within 
the home itself is presumably always available, mechanisation and higher efficiency in cooking are extensively 
aimed at. Increasing efficiency in housework on one hand, and in industrial production on the other, are at 
present competitive, and it is dangerous to forecast which of these trends will take the lead. 


ment should be governed by household needs and wishes, and industrial production be 
based on Etert ce ene household easéareh Institute is following this development in collaboration with the 
State Institute for Public Health in Stockholm and withthe Institute for Food Preservation Research, Gothen- 
burg. The Household Research Institute considers it to be its most important task in this field to judge as 
to the benefit of the different products in the household : what types of ready-to-serve and sent 
products does the household need most ? What time -saving can the household achieve ? How can the various 
products be used ? How much do they actually cost compared with home-made products ? 


Household costs include : 
1) time spent on shopping, preparation and cooking; 


2) the procuring of raw materials; 
3) equipment and utensils; 
4) fuel and lighting; 


5) storage. 


aifferent products and comparison has been made with 
These costs have been studied separately ak PrYacuum-dried, frozen, hermetically sealed 


eadiness. 
industrial products processed to aierereny levels oF te have been studied, and ready-prepared dishes on di- 


duc 
(semi-sterilizedor completely sterilized) food pre ly easily estimated or calculated, e.g. time wastage 
Bect gle unpackages eee, See eeeengashant, it siaver? airticult to put into figures the advantage the 
cost of equipment and daget Feat Line out of the supply of foods which industrial production creates. ire 
household enjoys through the in Sweden. The availability of goods varies in different parts = ater 
geotor plays an oe oigoodth rae and the fact that distribution of fresh products can only th d c y 
a Be Stoves the various districts evenly. Seasonal variations are particularly wide in the case 
e organize 
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a products are given in diagram (below), 
isons between home-made and manufacture = 
ich me edihad case bess selected from various groups of iar Pea Serger ante ee 
eeule % fruit, berries and mixed products like soups. The comparison is base ere ERA 
os ies ring of 1951 and studies of time spent in cooking ( arate ok as Ee 
Ree on ant the cost of the untreated foods for a household of 5 people. 


Time 
APPlO SAUCE 2... cece e cee es ere eeseeseees 
¥ Ms CAMNSE cecccscccsncssceccce 
Cabbage SOUP cece cseeceeresesceerssece 
we - CONNEC ceccccccccccsesracs 
Boiled LAShK ccncccsescccccsccccccccvcs: 
- mw Geepfrozen ....--eeeeeeeees 
Vegetable SOUP .-cseeeeresceeenerecnnes 
5 ag " deepfrozen vegetables .. 
Meat dalls ..ncccccccccccccescccccccces 
be = COMNOE ccccccccccesccccesces 
Creamed spinach ....ccesecessessscrccce 
» Le deepfrozen chopped .... 


Swedisb Crowns Minutes 


RE Home-made products Co] maustrial fooa products 


The products which in present-day Sweden prove to be particularly profitable to buy are the follow- 
ing : 


Meat products 


Certain hermetically - sealed preserves of pure meat, such as corned beef. In contrast, ready-to- 
serve dishes like stewed beef, ere expensive. 


Fish preserves 


Deep frozen fillets of fish, minced fish, mackerel and tunny fish (hermetically sealed). In con- 
trast, the Swedish herring preserves are, for the present, very costly. 


Green and root vegetables 


Deep-frozen spinach, tinned peas, beans and green cabbage. In contrast, the cheaper vegetables and 
those easily obtainable throughout the year, such as carrots, beetroots, etc.., are very expensive. 


Fruit and berries 


Apple sauce, fruit syrup made from e.g. black currants, and rose-hip purée. In contrast, products 
easily preserved in the home, such as lingonsylt (red whortleberry jam) etc.., are expensive to buy. 


Soups and other preserves 


The making of soups has been greatl 
purée have been made well and inexpensively. 
quite satisfactorily. 


y developed. Certain dried products such as Jerusalem artichoke © 
Among tinned products it has been possible to make tomato soup © 

a 

and nutritional value 
So far, the Swedish food industry has only to a 
es that industrial production should be able to 
to those made at home. The Swedish food indus- 
which will increase the demand from an increas-_ 


The comparison cannot, unfortunately, be extended to include quality, taste 
as between the home -made products and mamfactured foods. 


limited extent been able to avail itself of the possibiliti 
give to “the production of foods which are superior in taste 
try, however, is striving for better quality and lower prices 
ing number of households. 
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GENERAL PRINCIPLES FOR COMPARING PROCESSED FOODS WITH SIMILAR HOME 
PREPARED DISHES 


It is of paramount importance that certain 

general principles for the discussion 
oor 71 | Saeeapinegiathd of canned foods compared to home prepared foods be laid down. Otherwise the study coun 
v * “ys ter might easily lose itself into the wide and vast fields of eccnomy and nutrition in general. In 
order to facilitate a uniform comparison an effort mst be made to establish certain general principles. 


In comparing the cost of fresh products with industrially prepared goods are 
“4 chosen. Sometimes a fresh product is directly compared to a ceeleviel ones without allowing foo the rr 
: at the industrial product has been prepared, maybe cut, sliced and packed. It has also been cleaned. Even 
n this case, processed foods are not always more expensive than fresh, due to the high distribution costa 
for fresh products compared to those of canned goods. But any reasonable comparison must naturally be bet- 
ween identical products -at the time of consumption. This implies that to the costs for the preserved prod- 
uct, whether canned, frozen or salted, should be added the costs for preparing the finished meal. 


Another method is to refer all costs to the original amount of primary material - at th time 
to the final weighed edible portion. In order to ensure an entirely fair co ri revain 
Must be made for preserved products. af mper een) & ea ee 


The percentages of edible portions of canned and glassed fruits and vegetables must be established 
To obtain the edible portion for each food, the respective net contents of the package ( whether can, glass 
or frozen package ) must be multiplied by an appropriate conversion factor. Consequently the common denomi- 
mator for such a comparison is the weighed edible portion of fresh produce. 


The second important basis for a comparison is the mutritional value. Even when a product seems to 
be identical as a finished dish, its dietetic value may be different when made from fresh, newly bought prod- 
ucts, than when it consists of a ready-to-serve preserved product. The dominant opinion is that the freshly 
prepared dish is always superior. Nutritional investigations have proved this is not even the case normally. 
s point should be studied further in most countries and greater attention should be given it in legis- 
lation and nutritional education. : 


Matching dishes along this particular line is complicated by the fact that the original raw mate- 
Tial may differ widely in nutritional value. One method of comparison is to establish the degree of re- 
tention or percentage losses of various essential nutrients and relate them to the original values, irre- 
spective, of their numerical value. This gives an idea of how processing compares with home cooking. But, 
if samples of cans are bought or ordered from a factory and comparative analyses performed on similar dishes 
repared from products, bought locally, it may well occur that two varieties of fruits or vegetables differ- 
ng widely as to their original content of ascorbic acid or some other nutrient are compared. This gives a 


this case can be organized only by a research institute in close collaboration with the processing indus- 
tries. In this connection it should be particularly emphasized that the modern trend definitely points to 
varietal differentiation. Some varieties of fruits and vegetables are particularly suitable for proces- 
sing while others are better adopted for distribution in the fresh state. This example shows how extremely 
complicated a true comparison of food handling methods isin fact. It is most essential that research insti- 
tutes plan studies in this field, paying due attention to all ciroumstances in order to be able to present 
@ solid basis for nutritional education and consumer information. 


In some cases canned products will never be exactly comparable toa dish prepared from fresh or raw 
ood in the home. In other cases, the processed dish is slightly modified due to technological necessities. 
is does not necessarily mean a nutritional deficiency, but sometimes a difference in taste. This is par- 
ticularly true of canned goods which in all cases have to be cooked during the sterilization process. 


Canned evaporated milk as well as dried milk manufactured from surplus production in the spring and 
ummer, isa product ahi oh, when made up with water to the original volume, may actually be more nutritious 
than some fresh winter milks. Fruit juice industries located in the growing regions are able to harvest the 
products when they are of maximum nutritional value. This explains why U.S. orange juice concentrates, when 
diluted with water, offer the consumer a beverage richer in ascorbic acid than similar juices prepared from 
ewly bought fresh oranges. Canned fruits and vegetables manufactured at the peak of production are, due to 
he rich summer sunshine; far superior in vitamine C content, as compered to fresh products grown in the 
off-season, either in greenhouses or when there is less sunshine. 


d from processed 
llowance be made for all these circumstances when comparing dishes prepare 

foods Ceione nade in the home? The most essential basis is that all products which are compared must be 
nutritionally equivalent. In this connection it is probable that many practices in general food distribution 
md in home cooking are seriously detrimental to the nutritional bpd the readied! oe bias 

er arantees of certain minimum values of essential components. 
ie cxea eit sons Pea tentionl with an industrial product, it may not equal it from the pred a 
of toe In other cases industrial products are inferior, mena - sanelennee pach tne erate 
i uniform, high quality product. or e scus ; 

eno he conyarieon of bane isscoat value. This is not yet possible in most rear due to the 
Sok of surveys of this kind. But such studies are cardinal to the promotion of public hea : 


ison isto see that, above all products are compared 
The next fundamental point to cn othe Ae when they are actually consumed. From the 


ds, at the 
n the same stage of preparation, in other words, nt when they ere actually sonst) an 
1 point of view, it might be o 
in the ra vt bi Bee ecked. profuet industrially canned. This, however is sere ow | outside Soe 
isis particular 4 sf hen an industrial product has to be compared with exactly e Pp 
Mees" t the hous; inorder to e basis for determining their relative nutritional 


sonabl 
meeree re ceria srecgive Beaty a avatative figures for the nutritive content of the same foods raw, 
ue. ry 


ooked or canned. . ae 
ld always be based on the food as consume a 

h Aine sey py elle pa este troy exactly the losses of unstable nutrients which occur in the 

chased. , 
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completely false and mislesding picture. I think it may safely be concluded that a correct comparison in 


__aw_— Cs rr  strktkssé; 


ordinary manipulations of cooking and standing after cooking, the extent to which they oecur in the liquers 
of processed foods, the best way of using these liquors, etc.-- a3 ome a 

id is retained to a considerable degree in the canning of most vegetables an ruits. 
fact Wee oaicd canned foods compare favourably with similar foods purchased on the market where they heve 
lost a considerable part of their nutritive value in the course of marketing and the erdinary process of 


preparation in the home. Ty tg oan 
h and processed foods is certa y most vita ° 
The seasonal aspect of a comparison between fres 
modern lite. cans elucidatory method of measuring availability remains to be found. In addition to the aim 
of producing a food which retains the maximum nutritive value of the natural product, there is the essential 
advantage of making important nutritive components available throughout the year irrespective of seaso 
This has most profound repercussion on marketing and no less a degree on actual production. 


For a completely balanced comparison, several items are often overlooked, among which the following 
may be mentioned : ! 
4 1. the additional cost of more frequent shopping unavoidable when fresh or raw products are 
relied on; 
2. the time and cost involved in cleaning various utensils needed for home cooking from fresh 
ingredients; 


3. the time and cost involved, in disposing of the waste parts of fresh products. This must 
be compared with the cost of disposing of tins or other packings; 


4. the interest on the capital investment to be made in the home for specific equipment neces-" 
sary for cooking or preparing various dishes. , 


European food technology has an important task here in inducing chemists and nutritionists in all 
countries to collect a broad mass of data inthis particular respect and present it correctly to the public. 
This is not only an important educational task -it is also a fundamental basis for introducing less wasteful 
methods of food marketing and improving methods of home preparation to make them less costly. It is to be, 
expected that ample information properly presented will complete public confidence which is already gradually 
being engendered. Processed goods are certainly destined to play a move important part in the utilization of 
food. 


Not the least important aspect of this question is that of food hygiene. Thanks to modern tech- 
niques the risk of infection and contamination is far greater in the case of raw and cooked food than in tha 
of canned foods. Once the tin has been opened there are naturally no longer any important differences in 
this respect. But from the point of view of public health it is certainly an important advantage to be able 
to rely on canned foods, which guarantee safer methods of distribution involving far less risks. Indirectly 
this has also great economic advantages both for society at large and for the individual. A comprehensive 
survey of statistical data from various countries would be a most valuable contribution to a sound compari- | 
ro apaeindmerindy foods and home prepared dishes. The collection of such information would be an an 

ask for C.I.P.C. 


The chief advantage of processed foods is the prolonged storage life which is of particular 3 


portance to the food trade. The extremely long periods, amounting to years, during which canned food can 
remain in good condition are demonstrated by interesting studies in the U.S. and in Europe. Changes in 
processed packaged and preserved foods are pratically nagligeable as compared with the profound and often 
2 fa transformation which occurs in the tissues of fresh products. Wastage and loss in these cases reach high 
values. 


This long storage life is animportant advantage, both for public health and for rational food plan=' 
ning on an economic basis. When comparing costs in this respect, storage costs of canned foods must be set 
side by side with distribution costs of fresh products, particularly when they can be obtained from all the 
year round seasonal markets in different regions. Most of these foods are bulky and perishable. In many 
cases marketing costs are extremely high and only a small part of the price paid by consumer reaches the pro=" 
ducer. An expensive distribution organization may be a misuse of man-power and be detrimental to production. 


L 
| 
| 


- even when prices are acceptable. 
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____XXxXIll. THE BACTERIOLOGY OF SEMI-STERILE FISH 
PRESERVES, ESPECIALLY “GAFFELBITER” AND “ANCHOVIES” 


by Miss V. ASCHEHOUG 
Chief of the Bacteriology Department, Hermetikkindustriens Laboratorium (Norway) 
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1. INTRODUCTION 


In the Norwegian canning industry a certain class of procucts, the so-called spiced and pickled 
herring and " anchovies " preserves, constitute an important item. The manufacture of these products dates 


ack as far as to 1€41, when the first canning factory was established, principally for the manufacture of 


nchovies". The brisling or sprat (Clupea sprattus) mostly used as raw material for this product were salt 
cured and sold in wooden kegs. Since that tire the production of these herring and " anchovies ™ preserves 
has extended and kept its position in the canning industry side by side with ordinary heat processed canned 
foods, which are sterile preserves. The following figures, published in the latest Norwegian official stat- 
istics for the years 1947, 1948 and 1949, show the present extent of this herring and “anchovies” preserve 


industry : 


Packing 
Kind of product |. terial Value in N. crowns 


———$——$—$————————————_ ee 
1947 1948 1949 


7,498,368 6,523,614 7,079,694 
2,942,577 3,841,314 4,041,218 
528,658 1,276,720 73,594 


~ 


"Gaffelbiter" 
tsnchovies" 


al 


"Appetite" 
forsee 4 485 ,491 850,134 1,558,980 


The spiced and pickled herring and "anchovies" preserves are semi-sterile, as the fish after being 
packed in cans (tanchovies™ also in kees) are not subjected to any sterilization process. 


|. Manufacture of ‘’gaffelbiter’’ 


"eaffelbiter", also called “tidbits”, Iceland summer herring constitute 
The herring are salted in barrels with a mixture of salt, sugar and 


As for the manufacture of 
put down by the Yorwepian canning industry, viz : for 100 kg beheaded 


the raw material for this product. 
spices, eccording to the regulations 
Iceland herring : 
13-15.0 kg salt 
6.0°* » sugar 
1.4 " spices. 


o a ripening due to the 
When the fish are suff 


i > fish underg action of enzymes in the fish flesh, 
eee reer . iciently cured and have obtained the 


ring th 
ce : ja developing in the pickle. 


and from the bacter 
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pi 
@esired palatable quality, they are skinned, entrailed, boned, cut in ‘suitable pisces: ana ps st TT ee 


As the natural ripening process of t 
de of tomato paste, sugar, vinegar, etc.. . | 
kia ge ine in the pach spiced and pickled herring and "anchovies" ci anise Lani eee Pee 
ee ctnas must consequently be kept in cold storage to retard further fermentation 

> 


fish. 


tA . 4a 
2. Manufacture of “anchovies 


ling. The fish are packed in the 
he "anchovies" the raw material is usually Norwegian bris 

round ae Oo erete with salt, sugar and spices, in accordance with the regulations of the canning 
industry, for 100 kg of brisling : 


12.0 ke salt 
Va0 So Sagas 
1.4 " spices. 


For the packs with the finest quality of " anchovies " the fish are cured directly in special “an-= 
chovy" tin cans with pressure lids, and sold as "originally spiced anchovies". 


Besides these packs " anchovies " are also cured as mentioned in barrels, subsequently transferred 
into the same tin packing material and sold as "delikatesse-ansjJos". 


"Anchovies" cured in barrels are also used as raw material for “appetitt-ansjos", which are cured 
fish, filleted and packed in cans with special spiced sauces. 


The wide popularity of these spiced and pickled herring and "anchovies" preserves is due to their 
rich flavour and palatability. Their culinary use is restricted to hors-d'oeuvres or appetizers; they are 
not eaten as staple foods. From a commercial point of view these procucts have, as mentioned, a restricted 
shelf-life dependant upon the storage temperature. In order to prolong the keeping quality of these spiced 
and pickled fish products, preservatives such as sodium benzoate, esters or paraoxybenzoic acid and hexa- 
methylenetetramine are used,, the latter being permitted only in the following countries : Norway, Sweden, 
and Germany. For securing the consumers products of good quality, the Norwegian spiced and pickled herring 
and " anchovies ™ preserves are from 1950 submitted to a regular quality control by the control division of 
the Research Laboratory of the Norwegian Canning Industry, Stavanger, with the authorization of the Norwegian 
government. A special control is executed with commodities intended for export. 


From this survey it is apparent that spiced and pickled herring and "anchovies" are unstable products, 
as the fermentation will proceed in the commercial packs. It is not possible to make them stable by applying 
for instance heat treatment to these products, as this would result in coagulation of the protein,and impair 
not only the texture of the fish, but also the flavour of these highly palatable products. 


The bacteriological and chemical changes will finally result in a canpletely autolyzed product, where 
the fish in the most advanced stage will be of a "soup" consistency. The gas production accompanying these 
chanees, will result in blowing of the cans. This is, however, not always the case, and advanced ferment= 
ation and autolysis may occur in cans of normal condition. The speed of the ripening process occuring in 
the cans is dependant upon the temperature of storage, and will be highly accelerated at temperatures about 
30°C. Consequently emphasis should be lain onthe importance of storage of these products under refrigerated 
condition, preferably at temperatures from 0-5°C. 


° 
Considering the sanitary aspect of semi-preserves of fish, the high salt concentration and the pH 
of the products will warrant absence of pathogens and putrefactive anaerobes. Numerous feeding tests on 
experimental animals, rats, mice and kittens, have been carried out in our laboratory with spiced and pickled 


herring and "anchovies" preserves in different stages of ripening, also in an overripe condition from blown 
cans, showing in no cases a harmful effect. 


It is of interest in this connection to call attention to the great consumption in the Orient of an 
Indian fish sauce, Nouc-Mam, which consists of a completely autolyzed fish product prepared by curing a small 
fish belonging to the Clupeidae species in acid brine until complete autolysis. 


In packs of herring preserves the break down of the protein will often result in senaration of 
crystalline tyrosine, appearing on the surface of "gaffelbiter" and "anchovies" as white spots, giving the 
packs an abnormal appearance. This tyrosine separation resulting naturally through bacterial break down of 


the fish protein, in not a phenomenon peculiar to these fish preserves, but is also observed in products as 
for instance marinated fish, canned crab, russian caviar, etc 


4A definite defect in spice-cured herring is the sliminess that occurs occasionally in the "spice= 
cured" herring in barrels, and also in packs of "anchovies". It is generally concluded that the slime is a 


carbohydrate gum produced by certain bacteria. Much research work has been done for elucidation of this’ 
question which is rather complex. 


: 
: 
3. Miscellaneous fish preserves | 
; 
A short mention will be made of the preparation of other fish preserves. The marinated product 
are preserved by chemical agents. The general procedure is to cure the fish fillets in an acetic acid-sal 
brine. The packing is done after a short cure, and the fish are packed in cans with spiced sauces containing) 
preservatives. These products have a short keeping quality and must be kept in cold storage. 
- Fh vi doa Lag A ptah paghaer BS is mentioned smoked herring fillets in oil. This product is preserve 
y a combined effect of sa curing, drying and smoking. The raw material is hard-salted herri Ww. 
Tipe, is smoked, filleted, cut in suitable pieces and pack repPirrripes Pe 


ed with oil. A similar product is made from salmon. 
During the smoking process various chemical compounds are formed which have bactericidal or bacteriostati 


effect. The keeping of the smoked fish fillets will depemupon the degree of dr 
; ; ying, smoking and amount o 
salt in the fish. An addition of preservatives to the oil will enhance the keeping quality 6f the product.) 
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b) Cod roe caviar i € pro w sugar and sa 
‘: ae: s prepared from fresh cod roe which undergoes a curin h 2] 
in barr When the roe is sufficiently ripe and have obtained the right flavour, Shute poe mixed with 
’ tn 


aifferent ingredient 
Rauct. & S and packed in cans. The addition of preservatives will also be necessary for this 


7 
Il. PRINCIPLES OF PRESERVATION BY SALTING 
. The preparation of spiced and pickled herrin 
: r pic ge and “anchovies™ preserves i 
Be ais cote of the fish. When the herring are "spice-salted" in bartere in the traei¢rouneaae Sth ee 
Re Senet “5 eed a series of processes will take place in the salted fish. These chanres are ‘ insane 
eso os i oe to the activities of enzymes naturally present in the fish flesh and to those be. at ee 
+ glee ah aga tg in the fish flesh and in the pickle. The problem of fish curing is via ns joe at 
i tienta will De cisantne cross for aye ae many questions. The fish influenced by the ¢iffennae 
, g@ process, which in part is due to the penetrati O 
the fish flesh. As practically no water is added, onl i : smpty ecace Galilean ree 
C brine to fill the empt ; 
ing and settling of the fish, the pickle which pe are Pere a aeatie of the Haan 
s I Ti n the barrels consists mostly of th 
extracted from the fish flesh. In this juice sugar and salt will aie oti Soe 
£ be gradually dissolved until 
equilibrium between the sugar and salt concentration in the fish ta che, aa 
tissue, and in the pickle i h 
conditions for these processes and speed at which the} H : Sorting En 
’ : y occur will be ill oe 
perinents with Norwegian winter herring carried out in our laboratory. ustrated jeter i: 7°) an 


The raw fish will gradually change in character. This is in part due t e 
proteins, coagulable by sodium chloride. The simultaneous presence of Rp will howwves Gon tele 
certain elasticity and softness of the fish tissue. The physical and chemical changes in the fish will be- 
accompanied by a bacterial fermentation. There will thus be an interaction between the physical chemical 
anc bacterial processes. The break down of the protein, mostly through the bacterial development and effec 
of enzyzes, will cmtribute to the production of a special, ripen flavour, and the fish will gradually be 
itransferred into a more digestible form. At the full -ripened stage the fish are readily skinned and the 
bones easily loosened. The consistency of the fish flesh has chaneeé from being raw and tough, to be soft 
and palatable, the fish heving a delicious flavour. At this mature stage the fish are ready for filleting and 
packing in cans. _The fermentation process and enzymatic changes will proceed in the cans and result ina 
softening of the fish, and finally in a completely fermented and autolyzed fish flesh. This ripening is a: 


J 


already mentioned often accompanied by fermentation with production of gas ( CO, ), resulting in blowing 


the cans. In many cases, however, there will be no gas development, even in cans where the fish are com- 
pletely desintegrated. The cans in the latter case bear no external signs of containing a product unfit for 


consumption. 


Ill. ENZYMATIC ASPECT OF THE SALT CURING PROCESS 


Let us now consider more in detail the agents bringing about the above mentioned ripening occurring 
in the salt curing process, in the first place the enzymatic changes. 


! There are cifferent preautolytic processes going on immediately upon the death of the fish. One of 
these is the glycogenase which will transform the muscle glycogen to lactic acid, resulting in a stiffening 
of the tissue, and occasioning the rigor mortis. The pH of the muscle will show a lowering of from about 
6.6 to 6.2, and as long as this pH is maintained, the muscle is protected against bacterial invasion. This 
state will, however, not last very lone. The speed at which the rigor mortis sets in and its duration will 
vary with different factors, such as species of fish, way of catching, temperature etc... Once the rigor is 
resolved, and the pH is favourable for bacterial development, the invasion of bacteria will occur. The au- 
tolysis due to the naturally occurring enzymes in the fish present in blood, glands ans muscles,is negligible 
compared with that owing to bacterial activity. From a chemical point of view autolysis is 4 proteolytic 


process. 

As most enzymes are destroyed or rendered inactive by concentrated salt solutions, it is evident 
that during the salting process the gradual penetration of salt into the fish flesh will retard the proteo- 
lysis @ue to the natural enzyres in the fish flesh, and this retardation will be considerable at 4 salt con- 
centration of 10 %- During the curing process the salt in higher concentrations will also have a marked pre- 


.* While about 3 % of sodiun chloride is favourable to most bacteria, a concentration of 
ees feo h In the fish flesh and in the pickle, therefore, : 


~ % ohibit the growth of proteolytic types. 
a Retire a's : ich is favoured by high salt concentrations and which, most probably, 


there will be a special microflora whi : 
contribute to the characteristic flavour of the fish, preduced during the ripening process. 


IV. BACTERIOLOGICAL ASPECT OF THE SALT CURING PROCESS 


j bacte- 

teria to be expected during the curing of herring ? Investigators of fish 
ge aes fananest are, the sterility of the fish flesh of healthy live fish. The skin, 
meeLogy are “2 € harbour big loads of bacteria, and these organisms are of 


11, however 
gills and pepe Pee neiuned that the invasion of bacteria occurs via the gills, from the slime 


in. It is generall 
rene the skin, as well as from the intestines into the fish flesh. 
j b tory with samples of winter herring and other species of 
; Re cus eterk ee etc ayty caught, fish. The fish were brought ina live condition into the 


fy i of freshly caught fish. 
eed ong es Ne eees 4 isauples of fish were aseptically removed for examinations. -The experiments in- 
plement Aiea tie rmed the conclusion of previous investigators. 


cluded 140 muscle samples, and the results confi 
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The distribution and amount of bacteria present in freshly caught bpp ecard sri: rep eee a 

t of our investigation. This particular fish 18 Of importance, not only oy tober oat | He ys he 
See on nning industry as raw material for canned kippered herring. In view e g : é oe 
Paty flere, fr a herring influencing the sanitary standard of the fish used for the mentione Pater bo F P 
are fears or anisms present in fresh fish was undertaken. The investigation was carried out oe 7 
a Speed ; sons aaa included examinations of fresh fish right out of water. Samples from ee ae oe 
: ie ctaetines of this fish were studied, and a quantitative as well as qualitative rod O : aa : a 
Beet tron the mentioned sources were established. The following table shows the rt tion o e bac- 
rain) flora of the fish expressed as percentage of total numbers of organisms isolated : 


" Pseudomonas Miscellaneous 
Source of sample Achromobacter Micrococcus Flavobacterium (tani llumaeueae 


kek 


3 2.0 
OO 3a 
THLESGCINES Ss... as 2 : = 


j to be no evidence of 
As one would expect these bacteria are typical water bacteria, and there seems 
a fart ionler group of farencia typical for herring. The bacterial flora was aerobic; strict anaerobes were 
not demonstrated in any samples. 


jori ° and 30°C 

The majority of these fish bacteria are psychrophilic, growing at temperatures between O° an P 

sote being See ene at ice temperature. Among these bacteria were demonstrated species with active 

proteolytic enzymes. The Achromobacter included trimethylamine oxide reducing bacteria which together with 
the proteolytic types will cause proteolysis of the fish. 


Regarding the bacteria present during the salt curing process, consideration must also be given to ™ 
bacteria iiceaenting the tAedadtenta used in " spice-salting ", namely, besides the salt, also sugar and 
spices. As for the salt the bacterial flora will depend upon the kind of salt used. colar salt orien used 
in curing processes, for instance of cod fish, contain a great number of halophilic or "salt-loving" bacteria 
which are mostly cocci. These bacteria will develop in concentrated salt solutions, and take part in the | 
fermentation process. Other kinds of salt, as rock salt and vacuum salt, especially used for spice-curing 
of herring, are practically free from bacteria. As for the bacteria present in sugar, it is well known that 
sugar may harbour spore-forming organisms among which are thermophilic bacteria, but presence of the latter 
will not be of importance during the curing process owing to the low temperature used under this process. 
Other microorganisms as yeasts and molds will also be contaminants in sugar, but they will probably be of 
minor importance. The spices used as ingredients for flavouring of the fish contain mostly aerobic spore-= 
forming bacteria. 


4 
Of the numerous salting experiments carried out in our laboratory for the purpose of studying the 
micro-flora occurring during the curing period at different stages of fermentation, a report will be given 
on two experiments with "spice- salting” of Norwegian winter herring. In these experiments bacteriological 
examinations of the fish, as well as of the brine, was accompanied by chemical analyses of the same material. 
When the fish were sufficiently cured, the herring were packed as "“gaffelbiter™ in cans, and corresponding 
becteriological and chemical examinations were made from the " gaffelbiter " at regular intervals. It was 
hoped in this way to obtain a clearer picture of the processes going on during the course of curing of the 


fish in barrels, and of the same fish packed as “gaffelbiter™ in cans. The following experiments were carried 
out : I 


Series 1 (regular "spice-salting"): The winter herring was of normal quality and "spice-salted" in barrels. 
The curing agent was composed of a mixture of 12 kg of vacuum salt, 6 ke of sugar and 1.5 ke of 


spices per 100 ke of beheaded herring. The salting was done in barrels in accordance with the regu ; 
lar procedure. 


Series 2 ("spice-salting" of acid-treated fish) : The winter herring was previous to salting treated in a 
bath with acetic acid (3 %) for 1 hour. At the end of this period the fish were removed from the 
bath, drained and subsequently "“spice-salted" according to the regular curing formula as in series l. 


Both barrels were kept at temperatures of about 10 - 15°C. and subjected to regular inspection. 
Sai.ples were retoved at intervals for organoleptic tests and for bacteriological and chemical anelyses. The 
acid-treated herring, series 2, arrived in a cured stare prior to series 1, and were useé for packing of 
“eaffelbiter" after 73 days of curing. 


Two series of packs were made 


if 
i 
7 


a) with ordinary sauce of suger, vinegar and extract of spices; 


b) with the same sauce to which were added preservatives ( benzoic acié an 


hexamethylenetetramine, 0.25 grams and 0.05 erams respectively per 100 grams © 
of total contents of cans ). . 


The fish were packed in two 2 kg cans for each series and hermetically sealed. Samples of brine 
and fish were at certain intervals removed aseptically from the cans for bacteriological and chemical ana- 


lyses, after which the contents of the cans were repacked aseptically in smaller containers, the proportion! 
between fish and brine being kept constant at each transfer. 


For determination of the micro-flora in the fish, the whole fish with 
precautions being taken to avoid contamination during the grinding. 


The bacteriological examination included in the first place 
counts. The culture media were salt agar ( 2.5 


intestines etc. were eround, | 


a determination of viable bacterial 
salt ), and sugar-salt agar ( 5 % Sugar + 5 % salt ). agi 
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marine bacteria are very sensitive to heat, 


Ment the lowest possible. great attention was paid to the plating temperature which was 


Petri-dishes were used for aerobic counts, deep agar tubes for anaerobic 


For the counting of yeasts wort a 
z \ gar plates were used. The agar plates d 
oleh iese 22°C, and observed for growth during a period of 3 weeks Ete nedehegee for the Seeeeae bari 
D ypes of bacteria. Yeast colonies were counted after a few days. aac 


< In addition to the quantitative stud 
y of the micro-flora present at different 
op ibaa investigation also included a qualitative examination of the flora. Represent tie a 
Plates and tubes were subjected to isolation and further study for identification. It was intense 


to establish the approxinz | 
ee in this. pproximate composition of the micro-flora, and thus follow the sequence of changes occur- 


VY. RESULTS OF CHEMICAL AND BACTERIOLOGICAL EXAMINATION 


a) Spice-salted herring in barrels 


b) “Gaffelbiter’ in cans packed from this spice-salted herring 


The results of the determination of viable bacteria and yeasts are summar 4 
tables I, II, III and IV. With reference to tables I and II it is pelle that the viauie bacterial Sa 
are increasing during the curing process in the herring as well as in the brine, the latter showing t 
highest figures. The aerobic counts are as a rule in excess of the anaerobic. The ripening process reaches 
its maximum after about 3 months for series 1, already after about 2 months for series 2, the acid-treated 
herring. It is noticeable that the counts are lower in series 2, owing to the bactericidal effect of the 
acetic acid on the initial flora of the herring. This series also reaches a full-ripe stage with bacterial 
counts much lower than in series l. As for the yeasts, these organisms were present during the ripeni : 
process, but declined, and were not demonstrable in advanced fermentation. ‘ 


TABLE I 
Microflora of "spice-cured" winter herring - Series l 


Days of Orranoleptic Averare os petige ee hte in 1000 per gram Average yeast count in : 


curing examination 1000 per gram. ‘| 


Be” Cem » of herring 


12 - 15°C Herring Brine 


aerobes anaerobes aerobes anaerobes 


7,000 - 
Taste raw 800 600 100 
" " 600 4,700 200 


Ripe 34,000 550, 000 330,000 
Taste good 
Consistency 

normal 


Over-rive 640,000 
"Sour" 
Fish flesh 

red 


TABLE II 


Mieroflora of "spice-cured" winter herring - Series 2 
(acid treated raw material) 


Average bacterial count in 1000 per gran Average yeast count in 
Organoleptic at 22°C. 1000 per gram. 
examination ae ee, LES 

of herring Herring Brine Herring Brine 


aerobes anaerobes aerobes anaerobes 
_— ee | 


Almost ripe 100 10 340 50 0.050 - 
Ripe 50 9 30 500 900 600 
p 
Taste good 
Consistency 
normal 
Over-ripe 3,000 500 5,000 10,000 0 0 


"Sour" 
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i i a of typical water bacteria belonging to 
dering the initial bacterial flora this was compose $ : 
the Bree dustaeutoncnas, Achromobacter, Flavobacterium and Miorococous, which ane Devel eoas ee 
: i ded, a marked change in ; 
ec ena SNe oo dekea ie! ja which proved to be micrococci. These halo- 
nd tubes were crowded with very small bacteria which p : 
eee hecnisms, which are facultative anaerobic, were the predominating types when the fish arrived in the 
ripe stage, and seemed to play an active part in the curing process. a 
} ing storage, table III gives e 
a the micro-flora of the packed "gaffelbiter" in cans dur 
bacteria ig er counts. There is a constant increase in the pa aten 28h ee aoe e 1 ite ees. ee 
ad sauce. In the highly blown can the figures are abou ; 
ao Re sancts originally present in the cans do not seem to take part in the further fermentation 
— j 1 that the halophilic cocci were the 
rning the composition of the micro-flora it is noticeab e, a e halophi bs e t 
Became typos during the.fermentation of the packed "gaffelbiter". As for the biochemical activities 
of these bacteria and the part they play in the enzymatic processes during the ripening of the “gaffelbiter", 
and when the fish arrive in advanced and overripe stage of fermentation, there is much research work yet to 
be done. | ; 
i i 1e i the used preserva- 
Referring to table IV the bacterial counts are very low, thus the influence of 
tives is Ser crerry marked . The bacterial development is kept in check, the counts remaining constant after 
about 4 months" storage of the cans. 


TABLE III 
Microflora of "gaffelbiter" packed (in cans) of cured winter herring fro Series 2 with spiced sauce 
Pack A without preservatives 


a 


Days of P Organoleptic Average bacterial count in 1000 per ¢ram Average yeast count 
aeshce omen examination at 22° in 1000 per gram 
Texnp.220c| °C C8" | of "gaffel- TT 

"Gaffelbiter" Spiced sauce "Gaffel- Spiced 


aerobes anaerobes aerobes anaerobes 


Norual 1,000 Oak 260 055 


Blown Taste sour 10,000 15,000 52,000 17,000 
Consistency 
soft 


Highly Taste sour 2,400,000 = ,500,000 2,900,000 2,800,900 
blown Consistency 
soft 


TABLE IV 
Vicroflora of "“gaffelbiter" packed (in cans) of cured winter herring from Series 2 with spiced sauce 
Pack B with preservatives 


Days of Reina tt xn Organoleptic Average bacterial count in 1000 ner gram Averere yeast count 


storare of can | examination at 22°C in 1000 per gram 
Temp. £20C of “gaffel- “Ti * .  a e 


"Gaffelbiter"™ Spiced sauce "Gaffel- 


aerobes anaerobes aerobes anaerobes 


Normal 


Consistency 
normal 


The bacteriological changes during spice-curing of herring and during storage of the packed "gaffel- 
biter” from this fish must, however, be considered in close relation to the chemical changes occurring in the 
fish, as well as in the brine. Tables V and VI (p. 7) give a summary of the results of the chemical analyses, 
and show the changes occurring in the two series of "spice-salted" herring in barrels. 


The break down of the protein have been demonstrated in the figures for total volatile bases, whieh 
show a steady increase during the fermentation process. It is of interest to note that the total volatile ® 
bases show higher values in the normal " spice-salted " herring, series 1, than in the herring acid-treated 
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rior to the "spice-sal 
a ‘ -salting", series 2. Th 
y the highest b : ; . e most advanced protein break 
y the goes Co aeccaidelpann pita ke But on the other hand the stage of ripeuiaenane rh te 1 was accompanied 
G@moared with pH in 6 oS eye ead fa ne pam by the lower pH in this sorte pes ee 
nitial bacterial flora of fi : , which seems to favour the activity of > » &8 
| sh include proteolytic t y of proteolytic enzymes. The 
ucers. The decrease of the trimethyl eOlytic types, among which are active trimethylari 
f these b ylamine oxide naturally present in th ylacine oxide re- 
acteria. The rate of trimethylamine oxide reduction is highest in series i inn reduction 
: ’ ction is 


omplete when the fish r ; 
ewly. each the ripe stare. In the acid-treated fish, series 2, the reduction occurs more 


| TABLE V 
Chemical analyses of “spice-cured” winter herring. Series 1 
ck) 
&9 
in 
= Total ammonia |Trimethyl-|Trimethyl 
y methyl- Tot 
ech volatile mono- amine amine bee oc ed { 
. pH bases methylamine oxide acids P ee, Salt f 
Ge 
[Ss 3, mgN/100 g | mgN/100 g | mgN/100 g@| mg /100 m, 
aE g /100g| mg /100 g | g/100 € e/100 g | e/l00g | 
her- . her- h = 
Be brine prine|2°T- |prine| >? her her h 2 
Belrine clei rine brine|~°*~ |vrine|_<.._|brin cape! her her- 
at rine | ping |PF{Me|ring|>Tin® |ring|07*R° |ring| 0 |eame ee 
0 6.54 16.8 8.4 8.4 0 81 Gs (@) (@) 
| 5|6.42| 5.84| 54.5] 16.2] 19.5 7.0/35.0] 11.2/30.8] 26.6] 120] 65 0.6] 11.2] 0.1] 0.7 6.1 17.3] 
2116.38| 6.50| 75.6| 89.7] 36.4] 43.4/39.2] 46.3/12.6] 22.4) 145) 117 3.6 6.8] 0.6] 1.5 | 8.4] 11 9 
69/6.35| 6.74)111 138 64 75 47 63 2-1 0 178| 219 4.5 6.0} 2.0] 3.0 | 9-4 12.0] 
9816.5 5.7. 1150 171 8&0 107 50 64 2.8 0 250| 285 4.6 5.0| 2.4] 3.5 9.4 12.0] 
(154 |4.96| 4.70/167 179 108 {117 59 62 fe) O | 332] 367 3.4 4.1] 3.1] 4.1 |10.4] 12.4 : 
= ” “ ed i) +r 


TABLE VI 
Chemical analyses of “spice-cured" winter herring. Series 2 


Total Ammonia | Trimethyl-| Trimethyl- Total Total ’ Invert 
volatile mono- amine amine amino sugar sugar 
bases methylamine oxide acids Salt 


mgN/100 g | mgN/100 ¢ | meN/100 ge} me /100e@ | me /100 g | ¢e/100 g | 2/100 eg | g/1008 


her- 
ring brine 


40.5/28.0 
22.4|52.2 
6.35 


o series. No definite conclusions can be 


he increase goes parallel in .the tw 
and the bacterial development during the 


As forthe amino acids t 
the amino acid production 


drawn with regard to relation between 
ripening process. 

; The sugar will penetrate fro th 
the ripe stare- 


As for the salt this wil 
an equilibrium in both series. 
is about 9.5 #- 

In the packed "caffelbiter", tables VII ané VIII (p.8), the total volatile bases are steadily in- 

The trimethylamine oxide reduction seems to occur more rapidly in pack A without preservatives, 
then in pack B. As for the total axino acids there is a regular increase in both series. The ph values in 
pack A show a decrease from 5.03 to 4.9, and this change occurs when the fish reach an overripe stage, and 
the orcanoleptic test shows "souring™. In pack B where the fish remained organoleptically normal, the pH | 


value seeus to have 4 tendency to a slight increase. 


e brine into the fish, and reach its maximum when the fish are in 


he fish and show a steady increase towards 


1 penetrate from the brine into t 
fish at the full-ripe stage in both series 


The concentration of salt in the 


creasing. 
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results recorded above it appears that more basic knowledge is needed concerning the 
entre spvolved in the “spice-salting" of herring and "anchovies", and in the paige es ae 
terials. This research should comprise hacteriological and biochemical changes hap cea wr e a 
mentation, and may contribute to solving some of the problems concerning the keeping qual ty pe a ish 
preserves. There is thus an interesting field of research open for investigators of fish microbiology. 


TABLE VII 
Chemical analyses of "gaffelbiter" packed (in cans)of cured winter herring from Series £ with spiced sauce 
Pack A without preservatives 


Total Ammonia Trimethyl-|Trimethyl- Total Total Invert 
volatile mono- amine amine amino sugar sugar 
bases methylanine oxide acids Salt 


meN/100 ¢| mgN/100 g | mgN/100 g| me /100g| mg /100 g | g/100 eg g/100 g g/100 g 


her- ; 
ring brine 


Days of storage 
temp. 22°C 


5.035} 67 Vase 
4.90] 78 91 
4.93} 98 110 


~J > 


is) 
on 


TABLE VIII 
Chemical analyses of "gaffelbiter" packed (in cans) of cured winter herring from Series 2 with spiced sauce 
Pack B with preservatives 


Total Ammonia Trimethyl-|Trimethyl- Total Total Invert 
volatile mono- amine amine amino sugar sugar 
bases methylamine oxide acids Salt 


mgN/100 g| mgN/100 g | mgN/100 g} we /100g] mg /100 g| g/100 g g/100 g g/100 g 


oO 
° 
nN 
nN 
. 
Sy 
o 
» 


her- her- A her- ; her- P her- ‘ her- her- 3 her- g 
ring brine ring brine brine ring brine er brine ring brine ring brine ring brine ring brine 


oO 
z 
° 
» 
n 
wH 
oO 
na 
> 
oO 
A 


5.03} 5.03 69 27 |15 14 207] 245 |12.3] 17.0 2640 8.5 
5.04} 5.05 70 22 9.8] 12.6] 279) 327 |11.4/] 16.0 2.7 8.5 
5.15] 5.17 € 34 0) 0 450] 576 |11.7|] 14.7 4.3 8.5 
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1. INTRODUCTION 


~ 


Two kinds of problems are met with in the cannin " " : ie 
; e of "foie gras" (1): firstly, those related t 
St Cee testnca, + the a aoe Bal re is a question of farming, breeding of the cecce, seine 
0: ’ of cramming, and choice of the livers; secondly, t ati 

sand particularly to the processing. : : y, those related to the canning operaus 

§ The problem of properly processing "foie gras" can be put into the following terms :is it ossi 
proserly to preserve the product solely by heat processing without serious ince toa of its oreaene 


properties - or should one be content with preparing a semi-sterile product ? i) 
i In order to find an answer to this question, we have undertaken three series of experiments : 
1). The establishnent of heat penetration curves in variously sized cans of "foie gra 
("entier au naturel", "paté" and puree) (2); = 
4 2). Comnercial scale canning tests with various processing times and temperetures; 
t Bie Laboratory tests on the processing of cans of "foie gras" inoculated with spores su 
= pensions of heat resistant microorganisms. an 


A HEAT PENETRATION 


Figures 1 and 2 (p. 2) give some of the curves which have been ob 


“if 
the temperature with a recording potentiometer. This series of experimen 
of foie gras products (whole, "paté” and puree) tehave similerly with respect to heat penetration: they all 


Theat solely by conduction, as does any potted neat. 


All. COMMERCIAL SCALE CANNING TESTS 


: ex 
of the canning of foie eras indicates that it is impossible to heat process 
foie gras" above 119°C (230°F) without seriously impairing its texture 
ich its value depends. This has been confirmed by laboratory tests and 


‘s Practical experience | 
-either whole "foie gras" or "paté de 
'end its organoleptic properties on wh 
‘by histological studies. 

On the other hand, 
and temperatures ordinarily used 


| sation. 


the heat penetration measurements lead one to think that the processing times 
in commercial practice have little chance of effecting couplete sterili- 
é. 


t advisable to investigate more closely, by two series of experiments 


fficiency the usual processes do really possess. Table I (p.3) gives 
sed in these experiments are not sufficient 


It has nevertheless been though 
lmade in two different factories, what e 


a 


lts show that the processes U 


the results of these tests. These resu 


i 


_——$—_$__$_ LS 


Fat liver obtained by cramming of geese. 

: " au naturel" consists of whole livers or one single piece of liver, with nothing added — 

a Len, Heer Hae foie gras" - contrary to "até de foie" which is in minced or pureed form - consists 
’ < 


or relatively large pieces of “foie gras" surrounded by 4 special stuffing. 
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Fig. 1. Temperature at center of can as a function of time. Processing at 100°C (212°F). } 
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FOIE GRAS 


Z ae ae 71,5 x 43,5 mm entier 
es AR Ea CS as Meee ae GR Gece eeisor Me " ronde 55 x 151,5 mm purée | 
Seen ae? of) es steepest cf 2. lieca. Vebeebdn? Shere cess " ovale 123 x 75 um ; hauteur 63 mm entier ] 
{SE pee = uae 
ee Sear ovale 157 x 93mm ; hauteur &0,5 mm entier 


fe) 1 


0 120 130 140 150 160 170 180 190 200 210 min. 


Fig. 2. Temperature at center of can as a function of time. Processing at 110°C (230°F). : 


to ensure that it will keep at high storage temperatures. Notwithstandi some irregul ; 
the fact that the experiments have been made with a rather - ivelie caver acsvan ial 


limited number of cans, it is apparent that 
processing temperature of at least 108°C (226°F) is necessary to reach a certain degree of sataty as to tha 
keeping quality of the product, unless cool storage is resorted to. : 


5 
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TABLE I 


=. Processing of canned whole "foie gras au n " . 

a aturel 

Li al cans 106 x se h.44 mm (approx. 406 x 219 x height 123)- 200 g (approx. 7 oz.) of product per ae 
j lling temperature : 10°C (50°F) - Water cooled after processing. se 


a Processing Factory No.l (Paris) Factory No.2 (Aire-s/-Adour) 
Temperature Time <p g Swells Number Swells ca! 
— | ° mees, | 
(a t 37°C at 55°C Total of ° 34 
q eee 1 Te ‘ a : at 37°C at 55°C a) 
(2 c)|(* ¥)| (aimtes)| cans |__(98-¢ F)|  (131°F) test | “"(98.6°R)| (13°F) Tota 
| number | p .100] number] p.100|mmber. p.100 mumber|p-100 | number] p-100 |number p-100 
| 100 | ale 60 30 | 11 | 37 2 7 |13 43 30 | 9(+)] 30 s |iv |a14 | 47 
| 2 : lt 
| 75 22 | 5 | 22 $ | 13 8 | 35 30 | 2 7, |. 40) 6 | 20 
| 90 $oj 2 7 0 0 a) o% 30 | 1 3.5| Gun} 20 7 
| 104 | 219 35 30 | 4 | 14 0 0 4 14 30 |17 57 4. | i3 e 
| 50 30 | oO 0 0 0 9. Se 30 | 0 ) 4 | 13 4 
g - 20 3o | 1 3.5] 0 0 1 3.5 | 30] 0 0 3 | 10 3 
a 
J loe | 226 30 SA hie 1 3.5] 0 0 i" 3.8, oe 0 4 | 13 4 

) 0 0 0 pete 30 | 0 0 1 5.51 


ie 50 30 
| 


(+) One leaky can. 


IV. PROCESSING OF INOCULATED CANS 


- . It is obvious that when heat resistant bacterial spores are not present in the product, good pr 
servation can be obtained by processing at 100°C (212°F). However, heat resistant species causing spo 
of the product and swelling of the cans are frequently isolated from swelled cans of foie gras. In l1§ 


have found, in three distinct cases of spoilage, strains akin to Cl. sporogenes in their cultural charac’ 
ristics and whose spores withstood heating at 100°C for more than © hours. os 


Such facts indicate that the possible presence of organisms of this kind hes to be taken into ac 
Also, from the hygienic point of view, the possibility that spores of Cl. botulinum may be prese 


count. 
should be kept in mind. ~ 
ee We have accordingly used one of the three strains - LH 3165 - mentioned above and a strain of 
Cl. botulinum obteined from the Research Laboratories of the Metal Box Company, London (15, in order to ir 

vestigate how far it is possible to reach complete sterility when either species is present, without iz 

peirment of the essemtial qualities of the product. It should be remembered that for a product as expensive 
as "foie gras", high quality is ebsolutely essential. 4 

, We do not think it is necessary to give in detail the preparation of media and of spore suspensions 
Spore counts have been made by inoculating liver broth tubes in series of 2 x 10 with spore suspension 
Necessive decimal dilutions from 10-2 to 10-10. Inoculations into cans were of 0.1 ml of 10-® suspens: 

corresponded thus to approximately 100,000 spores per can. > 
eter and 10 mm overall height- They were sterilized in an auto- 
foie gras, inoculating and closing with a sterile cover by double- 


e 


tet The cans used were of 71.5 m ciam 
clave prior to aseptic filling with sterile 


seaming. 7 
iC For the processing experiments, the cans were placed either in poiling water or in a steam retort. 
The small height of the cans allows of neglecting, for the times and temperatures used, the time taken for 
raising the centre temperature to the processing temperature. Minor variations of the initial temperature, 
Iwhich was cbout 20°C (66°F), may also be neglected under such conditions. after processing, the c ert 
eooled in water at about 12°C (54°F). They were then incubated at 37°C (98.6°F) and examined every 24 hours. 
‘4 Tables II and III (p- 4) give the results recorded. 
These results show, with regard to strain LH 3165 - isolated in a case of spoilage in a commercial — 


‘pack - that lo rocesses at relatively high temperatures are necessary to ensure proper keeping qualities 
'( probably ‘a gino 50 or 60 minutes at 108°C (226°F) at the centre of the cans. This point is being further 


‘investigated ). 
n the most heat resistant strain at our disposal, 


4 . botulinum, although we have chose 
Be oe cat = has enabled us to Saude spores nearly as resistant as those encountered by some 


x ien , 
ce nengre, KF. MEYER in particuler-. Nevertheless, one should not forget that such high resistances — 
r Even if the necessary processes in a medium like " foie gras " may not be as severe as the ones 
in LH 3165, & certain margin of safety is essential. ' 
sive a product to admit the risk of manufac- 


t " foie gras "is much too expen 
vious and without danger to the public. “ 


+e 
4 


i 


asked for by stra 
‘ It should be added tha 
| turing losses, even if the spoilage is quite ob 
a 


(1) We wish to take this op 
¥ XXXIV-3 a 
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portunity for thanking again the Research Laboratories of the Metal Box Company. r 


Negative 
control 


Number of cans 


Number of spores 
inoculated 


( temperature . 
Process ) 


Number of swells at 
37°C (98.6°F) 0 


Number of days to swell no swells 
in 75 days 


5 to Lz 


TABLE II 
Processing tests of cans inoculated with strain LH 3165 


Positive Series Series 


control 


100,000 
108°C=226°F 


100,090 100,009 100,000 


- 100°C=212°F 
40 min 


Aad 6 10 5 
7 to 15 5 to ll ii te 19 


180 min 25 min 


TABLE III 


Processing tests of cans inoculated with Cl. botulinum 


Negative 
control 
Number of cans 


Number of spores 
inoculated 


( temperature 


Positive 
control 


100 ,000 
100°C=212°F 


100,900 190,000 
- 100°C#212°F 


108°C=226°F 


100,000 
108°C=226°F 


80 min 


fe) 


no swells 
in 75 days 


Series 
C 


10 


100,090 
100°C=212°F 


Frocess ) 
fetine. «s. 


Nurm:ber of swells at 
37°C (98.6°F) 0 6 10 0 


Number of days to swell 4 to ll 5 to 14 


30 min 45 min 60 min 


no swells 
in 18 days 


no swells 
in 18 days 


Are such processes compatible with organoleptic qualities ? In our opinion they are not, at least 
as long as research on the breeding and feeding of geese has not taught us how to produce fat livers better 
capable of withstanding heating at relatively high temperatures, especially with regard to melting of the 
fat. 


Thus the tain conclusion which we would draw from the various experiments related above is that 
canned whole "foie gras" and "p&été de foie gras" are to be considered as SE.I-STERILE FRESERVES submitted 
only to a pasteurizing process, and which should be plainly labeled " KEEP UNDER REFRIGERATION ". ° ( Pureed 
"foie gras", on the contrary, tay be fully sterilized as most other potted meats ). : 


On the other hand, it is essential that the livers be handled and treated so as to avoid as far as’ 
possible all contamination, to which end the following recommendations should be adhered to : 


a) bleed the bird as completely as possible; 


b) descard the practice of soaking the livers in brine, 


this being a frequent source of bac- 
terial contamination; . 


a) do not omit poaching the livers, preferably oven poaching, which has the advantage of elimi- 


: 
c) trim and dress the livers, paying the greatest attention to cleanliness; 
neting serum. ; 

’ 


Lastly, it seems essential that handlers, 
that canned "foie gras" and "paté de foie gras" 
under refrigeration. 


erocers and the consuming public be informed of the fact 
are SH.I- STERILE PRESERVUS and will not keep unless stored. 


"? 
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XXXV. STUDIES ON THE PRODUCTION OF ANCHOVIES 
-AT THE PORTUGUESE INSTITUTE FOR FISH PRESERVATION 


Summary based on a report by Professor Ch. LEPIERRE (T) 
and a note by J. MERCIER-MARQUES, Chemist (Portugal) 
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Ch. LEPIERRES WORK 


DESCRIPTION OF THE INDUSTRIAL PROCESS 


sicholus whose common name is anchovy and which gives its name to the resulting product. 


This product is prepared by placing the fish after beheading and degutting, in alternate layers with 
salt, either in wooden barrels or in tinplate cans. A layer of salt is first placed in the bottom of the 
container and a final layer of salt is also placed on top, on this is placed a weighted wooden disc. The : 
fish in each layer are arranged parallel one to the other, and at right angles to those in adjacent layers. 
The weights pressing on the mass of fish are gradually increased but there are no precise rules for this, and 
there is no knowledge of how much campression is necessary. 


Under these conditions water and fat are pressed out of the fish and they sink considerably in the 
first few hours, a liquid layer forming which is covered with fat. This liquid overflows and is collected 
and subsequently used to spray over the anchovies during treatment. This spray has the effect of maintaining 
the level of the liquid layer so as to facilitate the elimination of oil and other substances (blood, salt, 
and organic matter) brought out by the compression. Great importance is attached to the collection of this 
liquid to which is attributed a great influence on the quality of the final product. If this liquid is not 
available a brine of 25°R6 is used. The treatment continues thus at room temperature and at the end of six 
or seven months or more, according to the season, the fish have acquired different chemical and organoleptic 
qualities from those they had at the beginning, and maturation is complete. 

lattened and takes on a4 red tint, the smell is pleasant and the taste very characte- 
ristic. Wee water, Tat and protein content have decreased whereas the minerals, in particular sodium chloride, 


have increased. 
It is at this time that the fillets are prepared by cutting, removing the bone, washing and skinning 
and then licking in cans with oil. Im practice these operations are carried out in fairly primitive con- 
ditions from the hygienic point of view, sometimes with no care for cleanliness at all. No doubt it is felt 
that the high proportion of salt makes this unnecessary, but this is 4 mistake for such conditions are not 
antiseptic, but merely unfavourable to the growth of certain micro-organisms and favourable to others. 


The production of anchovy is a special treatment of a fish of the clupeoid family Engraulis encra- 
7 
<= 


il. PLAN OF THE EXPERIMENTS 


tween the production of an- 
ich we proposed to investigate was 4 canperison be 

Sener ree tariy and ere conditions as sterile as possible. We also compared the cere of 

Reine this at three aifferent temperatures, room temperature (15- 30 c) 37°C and 50°C. At the same time we 


Etablissements J.d. 


(+) The author of this summary is H. CHEFTEL, Directeur, Laboratoire de Recherches, 
Carnaud et Forges de Basse-indre (France). oo 
hnical Institute © 8 
. Ch. LEPIERRE was Professor at the Tec 
* jecuePecche Portuguese Institute for the Preservation of Fish. 


bon and Director of the Labo- 
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components, water, 


studied the effet of varying certain analytical and pH. 


fat, ash, total nitrogen, ammoniacal nitrogen, amino nitrogen ie 


Equipment and method 
brine 


We used as a container for the fish circular tin cans which = , |__ state 
were covered by a second can of a slightly larger diameter. 


bic 
We used cans of 110 mm diameter, and 77 mm high (720 cu 

cn capacity) covered by cans of 125 mm diameter of the same height. 
We also used cans of 150 mm diameter and 110 mm high (capacity 1900 adeh £2 
cubic em) covered by 155 mm diameter cans of the same height. collect 


the brine 
The weights used to compress the material were discs of 
slate 3 cm thick and of a suitable diameter, on these were placed 
cubes of granit. We thus were able to obtain pressures of 1352 grans 
per square cm in the smaller cans and 60 grams per square om in the 
larger cans. Fach cans was stood in an enamelled tray so that the 
liquid which overflowed could be collected. 


anchovies 
and salt 


Ill. EXPERIMENTS CARRIED OUT 


|. First series 1941 


Temperature 15-30°C| 37°C 

Summer fish-fat content 16/20% ee eS Ee eee 

For the experiments in pro- Conditions of the process 
ducing anchovies aseptically, the con- Without asepsisS .......se. VI 
tainers, salt, discs and weights were Without asepsis at the 
previously sterilised in a retort at testing station .......- VIII (p-i16) 
120°C, the salt was baked in an oven at aeentia VII 
150°C the brine at 25°Bé was boiled for P te 5: 
twenty minutes, and finally the fish on fish previously heated 
after beheading -and evisceration were tO L008 Sass os i (p.11) (p-13) (p.15) 


rinsed carefully with boiled distilled 
water and placed in the containers so as 
to avoid all contamination. 


Cotton wool between the container 
and lid prevented the entry of dust. The 
cans of 110 mm diameter held 45/48 fish, 
those of 150 mm diameter 90 fish. The 
experiments carried out at the experimental station were done in industrial containers. 


These experiments have shown : 


1. that carrying out the process at 37°C or 50°C resulted in products quite unacceptable from 
the organoleptic point of view, (soft fish and abnormal smell); 


2. that at room temperature (15/30°C) the results under aseptic conditions were identical to 
those without asepsis both from the chemical and organoleptic point of view. 


A new series of experiments was carried out in the following conditions. 


The indications above refer to the tables of the original 
paper and to those on page 4. 


2. Second series 1942 


. - (e) 
Autum fish -fat content 7.5 %. TOBPATALUTS: add Reker tanecee! 
The bacteria thus introduced 
into the medium came from cultures made 
from products of the first series of ex- 


Preparation : 


periments divided into three groups. Aseptic (contre) oye ~ 
Group 1. Gramm positive bacilli E with addition of Group I bacteria ..... Table B 
sporing or non sporeforn- 


ing, 
Group II. Gramm negative bacilli, 
Group III. Gramm positive bacilli 
and diplococci. with addition of Group III bacteria ... Table D 


The introduction of these bac- 
teria was done by spraying with a sus- 
ge of the bacteria in brine instead : 
of brine at 25°. The results obtained confirm the indications of the first series of exe 

riments namely that 
the bacterial flora does not appear to play a part in the process of anchovy preddstion. 7 


with addition of Group II bacteria .... Table C 


3. Other experiments 


1. Experiments were carried out to determine the weight relationshi 
of t ° 
average results show that beheading and evisceration result in a ioee of the order — 50 Se the anchalll 
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roce 
ss itself results in a further loss of 40 % on the beheaded and eviscerated fish 


Thus 100 kilograms of whole fresh anchovies give 


yiovies, and 40 kilograms of processed anchovies. approximately 70 kilograms fresh beheaded an- 


2. Histological examinations of th 
2 e muscles inthe dorsal r 
Meiccis of hy Ble openers Me ttnectes acctrs sabe alidego of Wedicine of Lisbon. ‘This enabled the #lom 
ic e nucleus 
iined, even after fifteen months, its cohesion and staining onopexti ee eat pst + while the" oye 


Mr. 
DA COSTA does not think that histological experiments can give any practical information 


3. <A study was carried out totr 

y and isolate the enzymes res 

Bi to contin their effect. The work done has confirmed the eaxyate antics coneee’ toh te ee 
ue them and carry them further. (+) process, tis 2) 


IV. ANALYTICAL RESULTS 


It is perhaps superfluous to reproduce in this summa t 
he se t 
Et cercsstet to noted the pe and second series peortie es aoe contntaenan che orieian? aa 
. cient to retain the figures relating to the tests carried ¥ 
= which resulted in the production of an enentabie quality navi Oo to, summa tt aie errr 
able. 
In this table the figures for fat and nitrogen are based on d weight Th . 
sight. Total nitrogen is shown as such and was obtained by dividing by 60S eee tincres for proeeinaae 
Matai, This enabled the figures for amino nitrogen and ammoniacal nitrogen to be compared 
The amino nitrogen was obtained by deducting the ammoniacal nitrogen from the figures given 
iginal report for the total of amino nitrogen plus ammoniacal nitrogen. : : : a 
Concerning these figures two things should be noted, firstly, that the fish used for the tests A. 
.C.D. arrived in brine from Setubal so that the figures for zero time do not correspond to the fresh fish 
ut to a raw material having undergone certain changes, hence the high figure for dry matter (41 #4), ash 
12.1 %) and no doubt also the amino nitrogen (19.4 %) and the pH (6.9). In the second place certain obvi- 
jusly wrong figures have been omitted and replaced by question marks. Especially those dealing with the 
mino nitrogen of the 480th day samples, according to which, inthe original report the ammoniacal nitrogen 
Nas greater than the sum of the ammoniacal nitrogen and amino nitrogen. 
No estimation of chlorides is given in the original report, and the author of the present summary 
Nas tried to calculate the amount of salt absorbed and to relate this to the water content of the product. 
t would seem probable that on the 4th day the water would have been saturated with salt. 


V. CONCLUSIONS 


summary to substitute himself for the 


At this point it may be permitted to the author of the present 
a to continue this work was in fact too 


fate author of the original report. Mr. Charles LEPIERRE who propose 


Modest in certain of his conclusions. 
Two very important points have come out of this work : 


. the ancho rocess carried out under strictly hygienic conditions, that is to say in 
: sterile Ditainers and using new and sterile brine, resulted in 4 product identical 


’ 
' 
with that which is obtained under standard conditions. 
. 
; 
} 


This demonstration has destroyed an old tradition ac 


lack of cleanliness or at least the use of old barrels and 


the success of the process. We, therefore, are going to be abl 
fficiently understood, 


it is not su 
ness where to the advantage of the quality an 


| 

| the case of brined meat - 
| finished product. 

2 Too high 4 temperature far fromaccelerating the anchovy process slow 
: teristic degradation of the protein materia 

| roduct- Mr. LEPIERRE concluded that 

nt of the process under temperature conditions other than those usually used. 


| A study of temperature conditions is worth following up in orde 

e one hand the optimum temperature 
genperatare range. It might be possibl 
of the process or at certain seaso 
fects in menufecture- 


EP IERRE {interrupted the work at this point. 


ACs) The death of Professor L 
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and this will be very definitely - as in 


s down the charac- 
1 and results as well in an unacceptable 
this last observation, condemned the carrying 


r to establish on 
and on the other hand upper and lower limits of 
e that slight refrigeration during certain phases 
ns could improve the product and avoid certain de- 


——— L—< ~~” 
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STUDIES BY J. MERCIER MARQUES 
with the collaboration of Miss L. de LIMA BRITO, D. Sc., and of Miss |. M. VIANA, D. Sc. 


ng point the end of the work of Ch. LEPIERRE, and after having verified once again 


Taking as a starti process of anchovy production is almost nil, 


k, the scientific bibliography on the D 
(i. ee cates Ee tennant sation from F. LOPEZ-CAPONT Laboratory of Unién de Fabricantes de Galicia, 


incial Laboratory of Groningen, Holland according to which the mat- 
Feetick wat Drea carake to enema epradetion. of protein material with the formation of tyrosine, 
tryptophane and other amino acids ) the author proposes to study the rate of this enzymic hydrolysis, on the 
one hand, at various pHs ( obtained by the addition of either lactic acid or sodium carbonate }) and on the 
other hand in the presence of enzymic substances added to the brine ( Baker's yeast, trypsin, malt extract 
and pepsin ). Finally the author has tried to see if, by placing the fish in an excess of brine, s0 as-to 
ailute the natural enzymes present, the process of anchovy production could or could not take place. 


The hydrolysis has been followed, not by estimation of the total nitrogen in the fish, but by the 
estimation of total soluble nitrogen in the brine. The estimations were carried out every seven days during 
the first three weeks, then at the 60th day, and then every 50 days until the 240th day. The results are 
expressed as milligrams of nitrogen per hundred millilitres of brine. The anchovy process was carried out 
according to industrial techniques in tinplate cans, containing 42 fish weighing about 500 grems. 


Table given page 5 gives the complete results which the author has also expressed by graphs, these 
showing better the comparative rates of solubility of nitrogen in the controls and in the other experiments. 
However, we have not room to show these in the summary. 


The first series of test ( 1 - 5 ) shows thet working at pH 7 favours a more rapid solution of the 
nitrogen; pH 8.0 is markedly unfavourable. The results of the organoleptic examination should be also noted. 


Experiments 6 - 8 (with yeast), 12 - 14 (with malt extract), and 15 - 17 (with pepsin), show that 
these additions have no accelerating effect on the solution of nitrogen. On the other hand, tests 9 - 12 
show that the addition of trypsin accelerates the solution of nitrogen at pH 7, and also when the pH is not 
adjusted. In an alkaline medium the action is less rapid. The results appear to confirm the opinion of the 
Groningen Laboratory already quoted, according to whom the anchovy process is a tryptic digestion of the 
nitrogenous material. ; 


The last experiment ( 18 ) is very instructive, since it shows quite well that if the active bio- 
chemical substances produced during the anchovy process are diluted in an excess of brine, the process does 
not continue. During the experiments described, the author has not observed any visible microbial action, 
even though no special precautions to avoid them were taken. According to the remarks of certain observers, 
putrefaction of anchovies during manufacture may occur through negligence in the regular addition of brine 
or when the compression is insufficient, thus allowing pockets of air to remain between the fish. 


The confirmed absence of bacterial growth, and the fact that the best results both from the point 
of view of the speed of solution of nitrogen as well as in ‘the development of organoleptic characteristics 
has been obtained at pH 7 with the addition of trypsin, makes the author consider that tryptic digestion does 
play a preponderant role in anchovy production, and he concludes that the industrial operation could be made 
more effective and more uniform if it were carried out at a controlled pH and if it were helped by the ad- 
dition of the appropriate enzymes. These results have led J. MARQUES to consider following up his work in ~ 
order to throw some light on the following points. 


1. The influence of temperatures between 20° and 30° : 


a) on normal anchovy production without adjustment of pH; 
bd) on normal anchovy production at various pHs; 
ce) on anchovy production with the addition of trypsin at constant pH. 


2. The influence of salts which might increase the action of the trypsin. 
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XXXVI. THE BACTERIOLOGICAL EXAMINATION 
OF CANNED HAMS 


by R. BUTTIAUX 


Chef de Service, Institut Pasteur de Lille (France) 
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Canned hatis are numerically the largest group of pasteurised meat procucts. They are pasteurised, 
not retorted, and more often than not are unsterile. Their bacteriological examination is, therefore, most 
important in estimating their hygienic quality, but it is relatively difficult, since it is necessary not 
only to determine the quantities of micro-orranisms present in the sample, but above all, to classify then. 
The examination should distinguish end identify : 

1). organisms pathogenic to man; 
2). those which are capable of altering the keeping properties of the product; 
3). common saprophytic organisms which may be tolerated in pasteurised weat products. 


The procedure of the bacteriological examination depends directly on the nature of the various in- 
fections which may contaminate the product during the manufacture of the ham, and we will therefore rapidly 


describe then. 


|. BACTERIAL CONTAMINATIONS OCCURRING DURING THE MANUFACTURE OF CANNED HAMS 4 
a 


|. The ham after slaughter Fe 
i ‘ j when the pig is killed 
t of a health resting and fasting animal is sterile It is not so \v / 
during Ee ccr tok of Samabion: At this time, there is a normal bacterial flora, which may be found in mus- 
cles of organisms normally occurring in the intestines. Those most frequently found are the Clostridia (Cl. 


ly, Cl. botulinun sometimes) or the Enterobacteriaceae (Escherichia coli or Paracolo- 


erfringens particular Pare 7 
C NM on the other hand that the weat of a resting pig had & Pp 
teal. GIBBONS and ROSE ( 1 ) have shown, n Wier resting ee AE. 


h jdly to 5.5 after death. This is due to the breakdo 

¢ fer rea pe the erent of the post mortem microbial changes. It is the same in active pigs where the pH 

of che eat is about 6 rising even to 6.6 a little time after slaughter. It goes without saying that only 
ois nn 


( ) refer to Bibliography, P- XOOVI - 7. 


NoTA. Figures between 
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ieee 


, nt find human pathogens in the meat of ani- 
r il sterile. However, one way 

Seta toh, ar fe ate are Dae carriers. Recent work has shown that under ay poly Parmer vb es: rig 

Se warbours Sal aaate We have ( 2 ) drawn attention to this important question a ag Reger e 

cet ree US, = eng . t be remembered that meat passed as healthy after careful macro Dp : 7 | 

sen atty till be co ; The bacteriologist must therefore pay particular at- 


i inated by Salmonella. | 
eee, tor them in pasteuriaed canned heey oe cutting w, jointing ant tt cmporssessstatacmaan 
tle risk of infecting the fam. ; ; 
eee ee erp Seley tricient. to prevent a microbial invasion. It is evident, however, that contamination 
= > 


hould be kept to a minimum. The cleanliness of equipment and tables is an eee ie factor in the final 
eialtty of the product, and it is even more important during the canning operation. 


2. The ham during brining 


d ham without a perfect brine. In 
n the quality of the brine. There is no good canne % 
ee teins, ths microbial flora consists almost exclusively of Micrococcaceae (idicrococcus nitri- 
esate predominating) and Achromobacter (Achromobacter li uefaciens especially). These two once a6 ore 
numerous and accompanied by some of the few bacilli B. subtilis B. cereus) and rarely by some clostricig. 
In a brine of a bad bacterial quality one finds on the contrary oe ey eeorococeacess omnis oeeaeion “= 
ber of Bacillaceae and especially Enterobacteriaceae schericheae, oteae). ; 
Mere fently well known not to need stressing and has been well studied by RIVIERE ( 5 ) and JONES ( 6 ) in 
i. i but will h tically 
ctica 
Cooki after brining will remove nearly all non heat resistant bacteriae but w ave pra 
no effect on the spores of the heat resistant bacilli or at least on those in the deeper layers of the hea 
In certain factories vegetable spices, such as laurel leaves, clover, peppercorns, etc.., are added to e 
brines or cooking water, and these products are cavable of infecting the surface of the meat with Se 
large numbers of spore forming mesophilic or thermophilic bacilli. HALL et al. ( 7 ) and BILIJANSKY ( 8 
have shown that these spices normally carry large numbers of these organisms, and it is, therefore, prefe- 
rable to avoid them by using essential oils and essences which may be prepared in the factory itself by mace- 
ration and distillation. 


3. The ham during packing 


During this operation, the greatest and mest dangerous contaminations may occur. They may come from: 


a) the can itself 


It is useful, if not essential to sterilise the internal surface of the can before filling it. 
This is done by superheated steam, by flaming, or by exposure to ultra-violet light. In fact, dust inside 
cans normally contains a large number of bacterial spores. 
b) the gelatine 


In many cases which we have studied, we have found that the infection in canned hams comes from 
jellies of poor bacteriological quality. They sometimes contain an unbelievable number of types of micro- 
organisms - Enterobacteriaceae, lMicrococcaceae, Lactobacteriaceae, Bacillus and Clostridium. The cleanliness, 
or rather the sterility of the gelatine is a major point on which the bacteriological quality of the final 
product closely depends. 


ec) the operators 


These may carry tothe contents of the can, saprophytes or pathogenic organisms. These latter are 
the most important and bring up the question of " carriers " who are met with much more frequently than one 
might imagine in the food industry. The most to be feared as far as pasteurised canned meats are concerneé 
are carriers of Salmonella and enterotoxic staphylococci. 


4. The ham during pasteurisation 


The percentage of vegetative forms and microbial spores which are destroyed depends on : 
- their greater or lesser thermal resistance; 
- the temperature obtained; 
- the time of heating; | 
- the pE of the product. | 
These factors are well known and need not be stressed and it will be realised that the final product 
will contain very few organisms if the following conditions have been obtained : 
- the microbial infection kept as low as possible initially; | 
- the pH less than 6 and if possible between 5.5 .and 5.8; 
- the temperature held at 100°C at least at the surface for 20 minutes ané@ followes 


oe dc at 85° to 90°C for the sufficient time which depends on the volume oj 
e hams. 


7 


’ 
. 7 
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5. The ham during cooling 


Cooling sh 
Sie Miners bdotiic vet possible after pasteurising. This is the only way to avoid 
tig ae eet ne nae phe cs, must be carried out on perfectly sealed cans, the smallest leak beim 
Micleteiy herneticaily =e Selsey bagcewtor fai oe ranted in America that it is impossible to obtaae 
Bes ig J ’ is opinion rather exagrerated 
fie Contamination during cooling may be avoided by using clean pig Hie sroleriy chloe inn cama es 


We have discussed in this 
preamble only whole hams with rind and fat. It 
Bevis the Seietaercacoraneia involves a marked microbial infection of the LR Re: epee en 
Meee see ty rae hams is often more difficult from the bacteriological point of view and a 
k adders which are sometimes used to wrap them are properly and carefully cleanaaee 


. VARIOUS BACTERIOLOGICAL ASPECTS OF CANNED HAMS 


According as to whether or not the rules of manufactur 
1 e and the rincipal pre 
alate chapter have been followed,a good or bad quality product will See) eed. We ail ae 
e systematically the results generally given by a bacteriological examination of these various hams. 


1. Canned hams of a good bacteriological quality 


ea) What does sometimes happen is that the contents of the can are sterile and in o 
ur experi 
— occurred in thirty per cent of the cans examined. The number of dead organisms in direct care 
. b) What normally occurs - the production is unsterile but the viable or : 
I ganisms which may be grown 
na suitable medium are few - (1 to 10 per leg of sample). The numbers of dead organisms found re sicdohe 
mears are few - (one in three, four or five microscopic fields with an immersion objective). The organisms 


ssolated belong nearly always to the following families : 
- Bacillaceae : 


-- sophillic or facultive thermophilic Bacilli. 
B. subtilis, B. cereus are the most frequent and 


B. pumilus, B. coagulans, B. sphaericus are rarer. 
-- Thermophilic Bacilli : 
B. thermoindifferens, B. thermodiastaticus, B. calidolactis, are 


B. thermoamylolyticus, 
very frequent. 


- Lactobacteriaceae : 
-- Streptococcus faecalis, 
-- Streptococcus thermophilis. 
We have hardly ever found Clostridia or other strict anaerobes in canned hams which have not shovnm 
igns of change d@uring prolonged storare- However, in two cases out or more than 600 which were examined, 


e have isolated Inflabilis (Prevot) which have been completely tolerated. 


2. Dangerous bacterial contamination in canned hams 


of public health, they may be divided into two categories : 


to man or which procuce toxins; 
ltering the quality of the product. 


From the point of view 
a) organisms which are pathogenic 


b) organisms capable of rapidly a 


a) Pathogenic organisme ans their toxins 

1 toxin. Although this is 
aia 1 nt of these is Clostridium botulinum and the bpotulinus 
Mennd f. eb Bie Aer hams prepared by {ndividuals, it appears to be rare in cooked canned hams. We 
i leg. AEF rr a@ we know of no record of its occurrence. However, botulism is still the greatest 
eS yet eotouriscd Carian meat products, and all the efforts of the pacteriologist should bear on @ sys- 


tematic search for this Clostridium and its toxin. 
e carried to pasteurised pork products 


minants. They ar 
ways possible conte Their occurrence is not very frequent, and 


S carriers. 
seriped, oF DY ganisms. We have found S. typhi- 


2). The Salmonella are al 
heat resistant or 


either in the meat itself, as we have de 
pasteurisation has obviously a marked effec 


murium in a sample of small ham. : : 
lways come from skin lesions of the workers who pre~ 
These: nest ty ent « ifficult to destroy during 


S). Enterctor stare oe et ontly heat resistant which makes them more d 


pare the ham and some of them may b 
pasteurisation. 


t on these non- 
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b) Organisms producing a change in the product and sometimes capable of making its con_ 


sumption dangerous 


-letely tolerated, certain types 

lthough in the majority of cases these are com. ’ 

ist whith, coe abe the can iia JENSEN, WOOD and JANSEN drew attention to rete ers pes ea 
Giana that by an anomaly in their metabolism these bacilli produced lerge quant es oO 2 oY 2e 


ried out in vitro by culturing them in neutral 
or sigeline aeetus conteining a lane quantity of a fermentable surer an¢ ppb n po feaect ing ee 
Be teeircs wbichs ta Beet ita reducers In this neo ite Vh eras ce eae ol 
eas grovuctions Ase, the thoreopulise, ve hive seen one, baron of mvelled hang Cue to Br BiShaeLIGit: Tas 
eri SU, 6 ctcions ection on Ee uate stares at less than 30°C. and we have checked this by 
a large number of experimental inoculations. 


of sugars. 


2). The Clostridia. ‘These are responsible for nearly all changes occurring in canned hams, particu- 
larly those causing swelling. Three types most frequently found are : 
Cl. perfringens; 
Cl. sporogenes; 
Cl. bifermentans. 


harmful 
One can also find anaerobic thermophiles which are facultative or oblirate. They are not very 

at normal storage temperatures, but may become so in warm countries. Their bacteriological study is still 
incomplete, and we cannot with certainty identify those which we have so far been able to isolate. 


In all cases the Clostridia are found in badly prepared products. The source is assumed to be in- 
fected meat or meat coming from animals slaughtered too long before brining, preparation with dirty utensils” 
or equipment, bad quality brines or heavily infected gelatine. Pasteurisation does not destroy the spore 
of the Clostridia an their great heat resistance is well known, especially that of Cl. sporogenes; V. AS=— 
CHEHOUG and JANSEN have again drawn attention to this ( 10 ). 


but those which occasionally infect then belong mostly to : 

Escherichia (Escherichia coli, Escherichia intermedium, Escherichia freundii); 

Klebsiella (Aerobacter aerogenes or cloacae); 

B. paracoli aerogenes (also known as Paracolobactrum) or anaerogenes; 

Proteae (Proteus vulrearis or mirabilis). 


> 


f 
- 
3). The Enterobacteriaceae (other than Salmonella). These should never be found in canneé ee 


These always produce marked swelling pf the cans, and their presence is due to the same mistakes 
as those pointed out for Clostridia. 


Clostridia and Enterobacteriaceae make the hams inedible. They produce a putrid small and a marked 
proteolysis; the contents of the can may be toxic both to man and to animals. 


4). Lactobacteriaceae. We have found that there occurs fairly frequently in pasteurized canned 
meats of good bacteriological quality, e.g. Streptococcus faecalis ( Enterococcus ). Their presence is not 
dangerous. DACK and his collaborators (11) have shown that large numbers of these organisms taken by human 
volunteers produce no pathological symptoms. They do not change the appearance or the edibility of the prod- 
uct, as we have frequently verified. On the other hand, Streptococcus liquefaciens, an aerobe or faculta- 
tive anaerobe, is capable of producing slow but marked liquefaction of Jelly. We have found several contam= 
inations by this streptococcus and it should be prevented. 


Ill. THE BACTERIOLOGICAL EXAMINATION OF CANNED HAMS 


We have chosen as a typical examination, one which enables to be shown in the most rapid, obvious 
and simple manner, the various types of microbial contaminants described above. We have used this method for 
nearly four years at the Food Hygiene Service of the Pasteur Institute at Lille, and it has always given 
complete satisfaction. We think it useful, therefore, to describe here the technique selected from a large 
number of others which we have tried. 


1). The can is incubated at 40° Cent. for 24 hours. It is placed in the incubator with the rind 
side uppermost so that the gelatine while melting will wash the opposite surface of the ham and the organisms 
in the meat can reach this quickly and develop. Every can showing swelling, after the incubation, is of bad 
bacteriological quality. On the other hand, the unswelled cans are not necessarily of good quality. At this 
time, small leaks in the can should be looked for with the greatest care. : | 


2). After sterilising the side of the can opposite to the rind, two holes are made in it: 


a) a lateral one which is used to remove with a 20 cc sterile Pasteur pipette, at. 
least some melted gelatine; 


b) a central one through which is removed a fairly large cylinder of meat. This 
should be taken from the whole height of the ham. The gelatine and meat are. 


then placed in a sterile mortar and coarsely mixed. There should be a total of 
about 30 grams. 
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‘ 3). The mixture of meat and eelatine inoculated in the following way : 


al 
M a) about 2 ce in each of two tubes ( 22 x 22 ) of Rosenow medium. Their surface 
covered with a layer of sterile melted paraffin about 1 cc thick; 
| b) about 2 ccs in each of two tubes ( 20 x 20 ) of sodium thioglycolate medium; 
D ¢) about 2 cc: in each of two tubes ( 20 x 20 ) of tryptose (Difco) broth; _ é 
a) about 5 ccs ina ( 20 x 20 ) tube of acid sodium selenite medium; we 
e) 6 to 7 drops on the surface of some Chapman's medium run into a Petri dish. 
MU cans the petri dich or Chasen’: nesiur nce inwnctes ce rg te ne ten 


5). One tube of Rosenow medium, oneof thioglycolate and one of tryptose brot ; 
swreviously been sealed, are incubated at 550C. ” as 7 h, the laste a 


6). The Rosenow, thioglycollate and tryptose broth tubes are examined every 24 hours. M 


Growth is shown on the former by a change to pink or bright red (organisnus fermenti | witt 

: ng glucose) with 
ir without gas production which lifts the paraffin wax plug, or by the appearance of turb luci- 
lolytic organisms ). rp * i urbidity ( non glued 


The tryptose or thioglycolate media shown growth by the presence of a small or a marked cloud or 
Sloculation. As soon as microbial growth is susvected in one or other of the tubes, a Gram stained sm 
f the culture is made. The organisms are then seperated by culture ontoo solid media : tryptose agar 
Obically and eelatine-agar or V.F. arar mecium anaerobically. They ere incubated at 37° or 55 according t 
she temperature at which the original growth occurred. a 


7). After 48 hours at37°C a loopfull from the selenite medium is streaked onto plates of S.S. 
(Difco) or desoxycholate-citrate-lactose agar. These are incubated at 57°C and examined 24 hours later. 
uspected colonies (whitish colonies with or without a black centre) are subcultured onto the quick diagnostic 
nedium of Kliger or Hajna. - ? ii 


. 8). The Chapman medium is examined after 48 hours at 37°C. The colonies having the appearance of 
Staphylococci and which ferment mannitose (a yellow ring) are subcultured onto ordinary nutrient agar whic. 
is again incubated at 37°C. snail 


9). The successive {isolations fromthe solid media inoculated fromthe Rosenow thioglycolate or tryp- 
tose medium are carried out by the usual aerobic or anaerobic techniques. The organisms isolated are er 


identified. 


10). The biochemical and antigenic properties which allow of the identification of Salmonella an 
ther Enterobacteriaceae are looked for on the subcultures onto the Kliger or Hajna medium. ‘4 ’ 


_ 


~ 


-11). On the Staphylococci rapid tests for toxicity should be carried out - coagulase, haemolysis, 
ermentation of mannitol. It takes too long and is too complicated in normal routine work to look 


for ente 
oxins. In fact, we usually inoculate guinea pigs subcutaneously with about 2 ccs of the mixture of ee at ne 
md meat. This is the only rapid and certain method of demonstrating the presence of botulinus to: 1 in the 
_ 


te 


food examined. 
“i 
|. Advantages of the culture media chosen W 


i 
‘ All the media used in this analysis are known to bacteriologists. We will describe, however, some - 
ff their aguttiece 6 in food bacteriology. Rosenow medium (eis ) described in 1919 is still, in our opinion, 
one of the best for the development of all aerobic and anaerobic bacteria which are difficult to grow when 
first put into artificial media. Like thioglycolate broth, it produces at the same time conditions which 
are both sufficiently aerobic and anaerobic. The use of these two media therefore does away with the compli- 
eated anvaratus previously used for the culture of strict anaerobics. It is known that in the aif tes 
@iaenosis of numerous types of bacilli, the position and the shape of the spores has great importance. = 
also know how slowly these latter sometimes develop from the vegetative forms. We have pes Seater a ore er 
of years without publishing it that all the bacilli form spores with great rapidity on tryp Matis <a 
meptone prepared by the Difco Laboratories (Detroit, siichigan, U.S.A.). That is why we recommen s use in 
the examination of canned hams where bacilli are so often found - 
i. Acid sodium selenite and Muller-Kauffmann media are designed for the enrichment of Salmonella in 
faecal materials or other products containing large numbers of bacterial types. PE oe 2 cree ae dete 
oxycholate - citrate - lactose agar they sharply inhibit the growth of lactose fermenting Enterobacteriaceae 


: Nee that of all Gram positive organisms. Their value in this connection 
a algae ee hon toate) 1 ly given up the use of lLtuller-Kauffmann medium with sodium — 


y lete 

411 be understood. We have, however, comp : ffmann nadie ee 
i » Salmonella in food products. It gives a much sma Pp ag 

ie aces the ra "page dn fa We are, on this point, in agreement with CRUIKSHANK and SMITH ( 13 ) that the ’ 
ee esc -citrate-lactose agar will almost certainly reveal every 


cholate 
a ied reer as Their rapid identification, however, necessitates the use of rather 


gimonella existing in a foodstuff. © ‘ ; : 
mecial techniques which we have described in detail elsewhere ( 14 ) : ee s F 
tains 75 grams per 1,000 of Na Cl - this makes it suitable for the culture © 
apn aa pe EO the Seanky loacheus is one of the principal. It inhibits the growth of all the 
Alt ravers happily it permits the erowth of large numbers of types of Bacillaceae. 


We hae des pplications in food bacteriology ( 15 and 16 ). 
e have 


~ OOMEee 


at oan 


cribed elsewhere, however, its different 4 
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2. Formulae and preparation of the principal media used. 


1) Rosenow's mediun (for aerobic and anaerobic culture) 


Tap water eeeseeseeeeeesecs Ripieeisisla:e aia, Hieleinte alaje. Ate sae cc 
Peptone (Trypsin digest) ..--+-+++seereees ea g 
Liebig'sS @Oxtract cescseeeecerscroeceesesscccers = g 
SAAS, ch ieiuints Mdla\ah nin 0 dle aiwe eis a aip cis be 60 ats oie e™ = gz 
GINCOBRE) cis ciktherelelalb aualn 6 0.01 6,0,0 0 olan 016-6006 .0 mein) 98°66 6 Fed 
Andradets indicator -esceweenecereeceeeees caccee 10 cc 


Mix the water with the peptone, the salt and Liebig extract, dissolve by boiling for some minutes, adjust to 
pH 7.2, boil in fresh water and filter, add Andrade's indicator : 


AGIA PTUGHSIN ceccvesccvcvcccssscscscssscsesssese 0.5 ¢2 
Distilled water ....... eee Te ee eet ee dia LOOe« BC 


t lucose is right, the liquid is pale pink; if the pH is too low, the liquid is bright red, 
Ba it eee a Eatnabed in biel cans by the addition of very dilute soda. Place in 22 by 22 tubes about 
20 cc. in each tube, in which has first been placed one small bit of white marble and one small piece of 
beef or sheep brains, first hardened in cold store, and from which the meninges and superficial blood vessels 
have been removed. Sterilise in an autoclave for 20 minutes at 115°C. 


Annex - Paraffin wax ( melting point 50/55°C ); 20 ce for a 20 by 20 or 22 by 22 tube, closed with cotton 
wool, sterilised for 20 minutes at 120°C in the autoclave. 


2) Thioglycolate medium (modified Brewer formula) - (for aerobic and anaerobic culture) : 


Meat broth (not peptised) ~..........- Pe. 5 avec 1000 ce 
Extract of yeast ...ccccccccccsscccves ec cceress 5@ 
Peptone (Trypsin digest) ..c.cecececccecceveees 10 ¢ 

Na Cl csccvcvcccces ce ccecccccccs icstvawvkicawes oe 5g 

Ky HPO, Soe ee ee eee tweens eee 2¢ 
GlUCOSE cecoceccvccceces oi diwievels is diate las (Mle ain a oiu\nib'e 52g 
Powdered Agar ceececccccccccccccccsececee eoccne 5 a 
Sodium thioglycollate .........e0. Terr rer ye _ 0.5 ¢g 
Methylene Dluc occ eee e ec esencccencesesccccccs 0.002 g 


Dissolve by gentle heating, adjust to pH 7.2, and filter hot. Put into 20 by 20 tubes with a depth 
of at least 10 centimeters of medium in each tube. Sterilise for 15 minutes at 120°C. The methylene blue 
colours green the upper aerobic zone of the tube but this should not have a depth of more than 2 cn. 


Important note. If the Rosenow or the thioglycolate medium are not used the same day as they are made, they 


must ne regenerated before inoculation. This can be done by putting them for 5 to 10 minutes in a boiling 
water bath. They are rapidly cooled in water under the tap. 


3) Tryptose mediun 


BIGUte 8 SXUTACt OF MBAE. ccncecacsaatccance coe 3 ¢g 
Tryptoss (Difco) <...-... Saisie © see, nie. ak ae & biked 10 g 
Na Cl .cccee.e TrerercreveeELec er eee er Trey rr ee ee 5 ¢@ 
GIUCOSE .csessccees See re seceavawes cececee 4¢ 
a IEA gene Ae ere er «++ 1000 ce 


Dissolve, adjust to pH 7.2, boil and filter, fill into 20 by 20 tubes. Sterilise for 15 minutes at 


a. A nutritive tryptose agar may be obtained by adding to the above broth 15 grams of powdered agar per 
> . 


4) Acid sodium selenite medium 


BOCLUMIBOLGN DUM. ao ekiutere siete sace oslise 


a Oa sa era we ha 4 
Peptone (Trypsin digest) ......sccco-0 came: ae 5 = 
PLOGe Lie DIOS DUACE. a2 «0s ovine. eee AI Ba A Hic 10 ¢g 
Lactose .eceeeeee eveceuscneas secede ccccces cence 4¢ 
Dietililed water sccececcuccn Srila si u¥e"s wtaretetevaners, ee «- 1000 cc 


Dissolve by gentle heating, put into 20 by 20 tubes so as to have a depth of medium of at least 12 
centimeters. Sterilise by heating in steam at atmospheric pressure for 30 minutes - never autoclave - store 


preferably at 49°C. ( when it may be used over several months ) or at room temperature in the da mu 
inoculated into this medium should be well emulsified. si x 


The Salmonella grow particularly in the deeper layers and itis at t - 
cultures onto selective media must be. : ‘ pap cae Aan ae: pees abe 


5) S.S. agar 


This medium is prepared in dehydrated form by the Difco Laboratories (Detroit, iichigan, U.S.a.).9 


It may be replaced by desoxycholate-citrate-lactose agar whose method of 


in any modern text-book on bacteriology or in one of our publications ( 14 dhe a Ee foung 
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6) Chapman's nmediun 


Its formula can be found in a recent work teri ° 
Bevicus Steen tie). ny wo on bacteriology. It is also to be found in some of our 


| IV. CONCLUSION 


The manufacture of canned ham necessitates the strict observation of certain indispensable pre- 


cautions in order to produce an article of good bacterial quality. Like all pasteurised canned meats, it may 
be contaminated by numerous and varied organisms. 


The type of bacteriological examination which we suggest may appear complicated, but it has the 
merit of showing up in every case and without possibility of error, pathological organisms, and all those 
which might cause changes in the canned product. In every microbiological study applied to food hygiene, we 


think that the two fundamental rules of general bacteriology must not be disregarded; isolation and identi- 
fication of the causative organisn. 


That is why we have systematically abandoned the much simpler examination for putrefactive, indo- 
logenic and proteolytic organisms. We do not deny its use but the interpretation of their presence in pas-— 
teurised canned meats too often leads to grave errors. A complete bacteriological study is not only of major 
interest in public health control, but it also enables valuable service to be given to the manufacture. The 
identification of any spoilage orranism leads tothe source of the contamination and to know this is the most 
certain way of rapidly removing it. 
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XXXVI. NON-ENZYMATIC BROWNING _ ; 
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|. INTRODUCTION 


; When goods are cooked in the home, processed in the factory, or stored for considerable periods 
between Peeoeretion and consumption chemical interaction between the constituents is liable to occur leading 
to marked changes in the physical and chemical properties of the food. Among the properties most likely to 
be affected are those of colour, odour, flavour, texture, solubility and, in less degree, nutritive value. 
When a darkening in colour of the product {4s a conspicuous feature of the change, the chemical reactions 
responsible have come to be referred to as "the browning reaction" or - to distinguish them from thes a 
browning of damaged tissues of fresh fruits and vegetables - as tnon-enzymatic browning". It ar : or - 
ised, however, that the reactions grouped together in this way are very complex, and can vary ely w 
the chemical composition of the food and the conditions of processing and storage. 


Il. BROWNING REACTIONS CAN PRODUCE DESIRABLE OR UNDESIRABLE RESULTS 


ditional methods 
i of reactions of the browning type is made every day, both in the tra 
of food Sac tape ree cooking and inthe modern food processing factory, where we modify the nature. ee 
i on lours of raw food materials such as flesh, milk, cereals, fruits sand vegetables : 

Mere closel oe Liki Many of the changes produced by heat sterilization, concentration, drying or 

Bisait era ty © “ad nent storage of the stabilised product are, however, more or less incidental. const Tia 

salting, or by a a for the prevention of microbial or enzymic spoilage, and their effects on acere : 7 y 

: 2 ins Pen oth ba Likely to be disadvantageous as otherwise. It is for this rapetart rood soley 

oe weve Ber ce tact desirable food flavour ‘experimentally by the controlled 
: bei made to produce desira C 

' attempt, however, *8 Constituents of food, particularly individual arena: 

ereix nydrolysates , or proteins, with individual sugars or carbohydrate~ . 


ith an arom 
le, is said to give 8 persons 2 ly suecestive of maple. Very 
suger, glycine, for exampir» ic acid apparently gives an odour strongly sugee 
+ on Steet ees Ne oe Seer etT reactions hoe yet been published, although 4 considerable amount of 
ttle on 


work is probably going on in research laboratories. 
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Ill. CONDITIONS UNDER WHICH DETERIORATIVE BROWNING DEVELOPS 


i ither rapidly curing the heat 

ttributable to non-enzymatic browning is liable to develop ei E y ¢ 4 

ee Soyoived in cooking or sterilization, or more gape tt pe pa or sticcan cr shinee ae 

istant to microbial and enz Ss rey 
tion. Only those foods which are naturally res + Ohrets Sens Eee 
tion drying salting, or other means 4 y 
stabilised against these changes by steriliza ; ’ vo Seats Slentaaaae 
4 - browning during storage. The deteriorative rea prc 
long enough to be aifected by non enzymic he i Serer sed hace rena eee 
the reactants - which are often very minor cons uents oO 

ee a toecub solution, and for this reason browning ng eer ere paar aperpcheeenies racrrste ime 
nd a yr ; - 

in fresh foods. A certain amount of moisture however Ls essential, a i a j 
¢ for deterioration of this type. The tempe 

brate with a moist atmosphere offers nearly optimal conditions ; eee OF ee ee 

jents of the chemical reactions involved are invariably gh, an u y t 

Bete iced in one tropics with materials which store reasonably satisfactorily in temperate climates; en 

ecaely browning is rarely if ever troublesome under chilled or frozen conditions of storage. a praae c 

oxygen is not essential for discoloration although in some cases it accelerates the process paceneagh i vs 
Oxygen may however modify certain consequences of the reaction such as the kind of off Sadat - ea 

and the amount of carbon dioxide evcelved. Canning or packing in inert gas cannot therefore be relied on for 


prevention. 


IV. SYMPTOMS OF NON-ENZYMATIC BROWNING 


“hile the results of reactions of the browning type vary considerably from one food to another, 
deleterious chanres may include any of the following;- development of a brown discoloration ranging from a 
pale cream or biscuit shade to alnost black; productim of stale, caramelized, bitter or otherwise unpleasant 
odour and flavour; loss of solubility of the protein leading to a deterioration in texture and to a failure 
of dried foods to reconstitue properly with water; a reduction of pH and frequently a production of carbon 
dioxide and water; enhanced reducing properties leading to interference with the estimation of ascorbic acid 
with 2,6-dichlorophenolindophenol and of reducing sugars by the cuprometric and ferricyanide methods, and 
with dye-reduction tests for bacteriological quality; an increased tendency to froth or foam; the develop- 
ment of the property of fluorescing in ultra-violet light, and last but not least, a loss of nutritive value 
of the protein resulting from a reduced availability of certain of the essential amino acids, and a destruc=- 
tion of ascorbic acid, when present. 


V. NATURE OF THE CONSTITUENTS OF FOODS CONCERNED IN BROWNING 


Most of the carbohydrate constituents of food will form brown caramelization products by a compli- 
cated process of dehydration and polymerization if heated sufficiently strongly, reducing sugars such as 


glucose and fructose decomposing more readily than sucrose and starch, and glucuronic and galacturonic acids 


more easily still. These reactions can be accelerated by acid or alkali, by organic hydroxy acids, and by 
nitrogenous substances, particularly amino compounds; am then proceed extensively at mich lower temperatures. 
In some foods such as molasses or honey the amounts of non -carbohydrate materials involved may be so small 
that the browning reaction apoears to be little more than a catalysed caramelization of sugar. In fruits 
and vegetables, organic acids such as citric and ascorbic may take part in complicated interactions with 
recucing surcars and amino acids, while in protein-rich foods such as fish and egg-white comparatively minor 


proportions of carbohydrate are able to produce serious changes in the proteins which constitute the major 


part of the food. Finally, in dried egg yolk traces of glucose have recently been shown to react with the 
lipid amino groups of cephalin with a resulting serious deterioration in palatability and colour. 


VI. BROWNING IN INDIVIDUAL FOODS 


In giving a very brief account of scientific investigations of browning in a few individual foods, 
it will be convenient to conmence with certain of the high protein foods in which the amino-aldehyde reaction 
is known to play a major part in deterioration, and to proceed thence to high carbohydrate-low protein foods 
in which other mechanisms of browning probably contribute largely. Many of the foods mentioned will be of 
the dried or concentrated type, partly because - as already pointed out - browning is greatly favoured by 
increasing the concentration of the reactants in the aqueous phase, and partly because it was the serious 
deterioration in foods of this type under war conditions in hot, moist climates which led to intensive re- 
search into the mechanism of spoilage and to most of our present knowledge of the subject. 


1. Milk products 


The fat free solids of milk consist mainly of a mixture of protein and lactose in the pro ortion 
of approximately 2/3 by weight, and symptoms of a browning reaction (although not necessarily a aarkee dis-, 
coloration) are liable to develop during the preparation and storage of both dried and condensed milks. 


While the theory of catalyzed caramelization of the lactose, followed by ph 
ysical adsorption on to 
the protein has had its supporters, evidence has recently been accumulating, from experiments both with milk 
powder ( 2, 3) and’ with casein-glucose " model " systems ( 4 ), which show that in the powder at least a 


NOTA : Figures between ( ) refer to Bibliography, page XXXVII - 8. 
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Ps 
stoichiometric reaction between the reduc ing sugar andthe free emino groups of the protein occurs, with the 
Prater) f 


production of a protein-sugar : ; 
: badge Seg TER a hae & complex which is still soluble and uncoloured, but which subsequently darkens 


~ The free amino groups of most 

proteins are largely the terminal ami : 
4 amino gro de 

eect) ond een, that the lysine has in fact combined chemically with Che micas Saha y 

Mc fenal crowth: of Bere nine an¢ histidine also react with sugar and, since these are all 6 7 ntial 

Le e young animal, a marked deterioration in nutritive value can ultimately Seeniee i 


: 
i Water content (g/100g dry solids) 
5 10 15 25 


40 


a 
° 


(Lovibond Y+R units) 
developed in the specified number of days 


Colour 


Decrease in amino-N (mg/g total N) 
nw 
°o 


Relative humidity % Relative humidity 
m Fig. 1. Relation- between activity of water Fig. 2. The effect of the activity of water and of pE on the 
and loss of free amino-N in 2 casein- developient of colour in casein-glucose at 37°C. a 
glucose mixture after storage at pH 6.5 a 
and 37°C. _ 


; 
' 
f < 
4 An outstanding feature of the reaction between casein und glucose is the fect that the prinary com- 
‘bination of the protein amino eroups with the sucar proceeds most rapidly in the moist solid in equilibrium 
with a relative hunidity of 65-70 ., corresponding to « moisture content of about 15 »w (fig. 1). The rate 
of browning, however, still increases up to at least 85 % relative humidity (fig. ). Under optimum condi- 
tions half of the lysine side chains of casein will combine with glucose in as little as 3 days at 57°C, ¢ 
-in perhaps two or three :inutes at 100°C. In agueous solution and in the dry solid the reaction is v r 
much slower, 2nd in sufficiently carefully dried systems probably stops completely. 

Other characteristics of the amino group ~ sugar reaction were found to be an increasing rate of 
‘reaction with increasing pH and a high tempereture coefficient, the rete varying exponentially with the re- 
‘ciprocal of the absolute temperature anc increasing by more than 5 times for an increase in temperature Of 
i0°c. es: 


: 
|" 
fy 


TABLE 1 


Effect of sterilizing at 5 lb. pressure for 15 minutes on the a@iscoloration of sugars, of proteins, and | 
of sugar-protein mixtures ( 6 ‘7 


pH 


| y _ 
Ay Solute Before sterilization After sterilization Colour after sterilization — 
ee | 
1 ; 50 % sucrose Enna s eee 6 2 6 ¢ © SeLr pe ii 
| M404 S lactose eeeeree eoenreee “ener? 5.95 > : 
; 4.95 
) 50 % glucose eeeeee eeenreve oeenrevre . a i k 
J sed casein nie Se a oe ee © ° . : 
eal Sateen De eter aje ete 6.75 6.60 Slight tan a 
f eeeenee enone . ‘ : 
Skim milk + 25 % sucrose -++-> 6.60 6.45 Slight tan 
4 Skim milk + 25 % lactose 6.55 6.50 Marked yellow -brown F 
7 k m + Yo eee e 
=. ‘. Dark brown 
| skim milk + 25 j glucose +++: 6.55 6.15 
. 5.10 Dark brown 


Dialysed casein 
¥ 


25 % glucose ----- 6.50 
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rage more rapidly and extensively than dried milk, possibly owing to th 
ducts containing free amino groups. 


*t is well known that evaporated ( un- 
a are available for condensed milk, but 
ery tie tends to acaeae in colour and to develop a caramelized flavour during sterilization, whic 


fa usually carried out by heating at approxinately 117°C- for 18 sonores: trove noes in the sterilization of 

tion of carbon dioxide app 2 of 

ee rertee nix, Predecabent work Boene nee aay tp opecectither yy a 50 ay SE aT ciecst ee 
t of improved colour an a . . 

Pi cotocaiures are ie eccmant of colour in various mixtures of proteins and sugars. Sodium bisulphite 


entirely prevents the discoloration. 


Dried whey discolours on sto 
presence of protein decomposition pro 


2. Dried egg 


s a food of particular interest from the point of view of the browning reaction because 
two Ss cccccsacs, both Bh the browning type and leading to deterioration respectively in the ag — 
in the yolk, are known to occur during storage or if the product is overheated during preparation. a 
whole egg develops an unpleasant flavour, 4 brownish colour, insolubility, loss of aerating pagal tte e 
property of fluorescing in ultra-violet light. Chemically, its free amino-nitrogen content falls a : ie 
is a reduction in pH and in the small proportion of glucose present, which accounts initially for abou ‘ 
of the total solids. These changes are extremely sensitive to pH, moisture content and storage temperature 
in a manner characteristic of the amino-aldehyde or protein-sugar reaction. Even at as low 4 vonpens saan 
20°C and a water content of 4-5 % a marked loss of palatability, solubility and aerating power occurs w 
4 months, and at higher temperatures or moisture contents deterioration is much more rapid. 


\. 
Dried egg white, on a moisture-free basis, contains about 83 % protein and 3 % glucose, and is used ~ 
commercially by the baking industry. It has long been known that bacterial fermentation of the liquid white 
before drying greatly stabilises the product against denaturation and discoloration during storage. STEWART 
and KLINE ( 7 in 1941 showed that stabilization was due to removal of the sugar present in the white, and 
STEWART, BEST and LOWE ( 8 ) removed the sugar present in whole egg by bacterial fermentation with Pseudomonas © 


and obtained considerably increased stability. More recently yeast has been employed for this purpose both : 
in Great Britain ( 9, 10 ) and in the U.S.A. ( 11), and Notatin, the specific glucose oxidase obtained from 
the mould Penicillium notatum, has also been used. 


Two other processes have been devised for increasing the storage life of dried egg and particularly 
its resistance to high storage temperatures. One consists in drying to very low moisture contents, usually 
by a two-stage drying process. The other consists in reducing the pH of the egg pulp before drying from its 
normal value of about 8.5 or 9.0 (which is very favourable for the Maillard reaction) to a figure of 5.5 or 
6.0; a greater reduction is not permissible since it alters the flavour of the unstored egg. After drying 
sodium bicarbonate must be admixed with the dried egg to neutralise the excess acid on reconstitution. 


The onset of insolubility in dried egg can be delayed by the addition before drying of free amino — 
acids, which compete with the protein for the glucose, but with the exception of cysteine these all have the 
disadvantage that the flavour and colour of their reaction products with sugar exceed those in the untreated 
egg. The addition of 10-15% of lactose or of sucrose to egg pulp before drying largely prevents loss of sol- 
ubility and aerating power during storage ( 12 ), and "sugar-dried ege" has been produced on a considerable 
scale for use by the baking industry. 


A recent development inthe dried ege story has been the discovery by American workers of a new type 
of browni reaction involving the free amino group of the cephalin fraction of the phospholipins of the 
yolk ( 13 }. This change, which results in increased absorption in the ultra-violet, and visible darkening 
of the phospholipin fraction of the yolk, as well as in the development of ether- soluble fluorescent sub-— 
stances, was found to be responsible for most of the "off" flavour developed in dried whole egg during stor- 
age. It was also shown that the deteriorative changes in the phospholipin fraction of dried egg could be 
practically eliminated by removal of glucose from the pulp by fermentation before drying. It seems, there- 
fore, that the small amount of glucose present in fresh ege is responsible for practically all of the dete- 
rioration in stored dried egg, browning and fluorescence being produced by reaction with both protein and. 
phospholipin, insolubility by reaction with the protein, and “off" flavour mainly by reaction with the phos- 
pholipin. The glucose - phospholipin reaction has a high temperature coefficient like the glucose - protein 
reaction, but seems to be very much less dependent on the moisture content of the powder. Biochemical fac- 
tors influencing the self life of dried egg have been reviewed by LIGHTBODY and FEVOLD ( 14 ). 


- 
v4 


re a eam « 


3. Canned, dried and salted fish 
; 

Reports of browning in flesh foods, which contain very little carbohydrate, have been rare, but. 
attention has recently been directed to the occurence of reactions of this type in camed, dried and salted 
fish. Samples of canned, white-fleshed fish are not infrequently found to be discoloured, and to possess a 
faint caramelized odour ( 15 ). The tomato sauce in canned herring too, is often found to be discoloured, 
while the flesh has a rather bitter or cooked flavour ( 16 ). It is probable that both of these changed 


result from reactions of the Maillard type during processing and it may well be that amino-aldehyde reac- 


tions contribute to the improvements or deteriorations in quality sometimes observed in canned fish products) 


which have been stored for considerable periods ( 15 ). 


TARR ( 15 ) found that the browning which occurs when the white flesh of fish is heated at 120°C. 
for 1 hour can be largely overcome if the flesh is extracted with water prior to processing. The active 


substances removed by the leaching process were not definitely identified, but the flesh was shown to 4 
or produce on heating small quantities or reducing sugars. ; ae 
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TABLE II 


Effect of amino acids and reduci s 
browning of leached lingcod flesh ne ugars on the 
for 1 hour at 120°C. ( 15 ). sh during processing 


Colour units 
(+) 


PE POR UGG TT TORN 16 vc cecescececes 
SPURS TIC MPETI NTT Mates ala gielesis cc s'sisie cecces 


| Compound added to leached flesh 
(0.01 M) 


8.0 
0.7 


0.6 = 0.9 
0.8 
4.2 


6 amino acids 
Sucrose 
Lactose 
Mannose 
Fructose 
Glucose 
Galactose 
Glucose-6-phosphate .-..-.--- 
Arabinose ........- 
Xylose ..eeeeeeeeeeeees 
Glyceraldehyde ...---«-+++-+: 


(+) Lovibond Red + Yellow + Blue units 


eeereeeeerer eer eee 
eae eo & 6 68 @ 4 8 6.8/0 GO 6 
eeeeoeaceveveneeeeeneee20e20280800080 
eereeeeereereeeeeeeeen eee 
eeeeeveneeneeeveeee2 0208802020820 80 
eee eee 


ae ee se Oe  @ 2 See oe 


eoeerevreeeeeeeee 


_ 4. Vegetables 


In the animal products thus 
in which browni could be attributed in the mai 
reducing sugars 


proportion of protein and its lysine (and t 


The pH of the 


cluding ascorbic) is likely to be present. 
ical data on the 


not surprising therefore to find that chen 
ing of fruits and vegetables are even more lacki 
tical control of browning has been considerable. 


Vost of the published work on veg 
terioration due to browning constitutes a major prob 
the heat processing and storage of canned potatoes ( 
tatoes. In the latter case the degree of browning which 
chemical composition, and in particular 


Dehydrated vegetables are liable to turn brown 
develop unpleasant, bitter or carauelized flavours. 
with water, and aqueous ex 
has been demonstratec. 

b, with a number of dehydrated vegetables i 
“up to and beyond the limit of palatability ( 19 


times as rapidly as sweet potato 
gests that the natural flavour and colou 


)e 


storage temperature 
potato, for exemple, were found to brown at rates 


lute temperature, and increased 5-8 times for a rise 
varied exponentially with the mois 


in 


a. Potatoes 


been exten 
The browning of dehydrated potato has 
and as mashed potato powder ( 21 ). The available data 
at least to 4 Maillard type of reaction between reduc 
ducing sugar content of the potato, 
maturity and of the temperature at which the 
“a 
oubled by an increase of 5.4 C- 
ee in its moisture content. Sulphite inhibits 
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far considered we have been concerned 
n to an am 


sometimes present only in minor proportion 
herefore free amino) content both tend to be low, 


of carbohydrate material including both polysaccharides an 


ng than with animal products, 


etables has been carried out on dehydrated material, 
len. ees changes, 
R 


by the reducing suger content 


during drying, 
Such browned matez 


tracts exhibit a marked fluorescence. 
t has been shown that brown 
Dried carrot was found to develop brown pigment eight 


and yet remained acceptable for 
r of the food influences 


ing reaction. : 
is The effect of tmospheric oxygen on the rate of 
: and of moisture content are very large. 


which varied exponent 


ture contents of the four ve 


sively investigat 
indicate that the browning of p 


ing sugars and amino acids. 
which can be co trolled in large degree by control of 


potatoes are 


in the storage temperature oO 
the browning rea 


Addition of reducing sugars oro ta 
compounds containing a free aldenyae or pig. 
aldehyde group caused browning of the leached 
flesh, but amino acids or sucrose were without 
effect (Table II). The discoloration was not an 
oxidative process since it developed as readily 
in vacuo as in air. Neither phosphate nor traces 
of iron or copper had any accelerating effect on 
browning in this system, but sodium bisulphite 
(1%) or hydroxylamine ( 0.5 % ) prevented it. 
The quantities of sulphite required for protection 
were higher than those usually effective in pro- 
tecting foods from browning during storage, poss— 
ibly owing to inactivation of much of the sul- 
phite during heating. Increasing the pH of the 
flesh above 7 markedly accelerated browning, while 
decreasing the pH retarded it somewhat. 7 


Another case of browning during sterili- 
zation which has been reported is that of canned 
crawfish (17 ). Variations in the colour of 
canned crawfish have been found, ranging from 
snow-white to brown. Fish caught in one locality 
may brown, while those caught in another may not. 
The degree of browning was found to be related to 
the amount of reducing substances present in the 
flesh end to the severity of retorting. Storage 
the canned products at temperatures between 0 
21°C. did not appreciably increase discoloration, 
but storage temperatures in the region of 57°C. 
caused severe browning. Soaking the fish in run- 
ning water for about 15 minutes after the first 
cook minimized browning, but too long a soak re- 
sulted in appreciable flavour losses. : ¢ 


with comparatively simple systems 
Maillard type of reaction between 

In plant products, however, the 
whereas a weelth 
d@ reducing sugars and of organic acids (often in- 
fruit or vegetable system too, may be low. rt 
nature of the changes occurring during the brown- 
although progress in the prac- 


jno-aldehyde or 
) an protein. 


in which de- 
however, heve been reported curing — 
, and are known to occur during the frving of hee 
dceurs is influenced in very uarked degree by the 

, of the potato. 


or subsequently on storage, and to 
jal fails to reconstitute properly 
In soue cases a loss of free ar.ino-nitrogen 


ing develops in a linear fashion 


nearly the sauwe length of tine, which sug- 
the tolerence for the product of the brown= 


browning appears to be small, but the effects of 

Dehydreted cerrot, white poteto, onion end sweet 
jally with the reciprocal of the abso- 
temperature of 10°C. The retes of browning also 
getables over the range studied ( 19 


in the form of strip 
otato is due in part 
The rate of browning tends 


ea ( 20 ) both 


tored before processing. Browning is 
f the dried product, or by an increase 
ection both during processing and during 


lphiti and low moisture content gives a prod- 
hivputeke nahleven with dried vegetables by packing 
thereby continuing the dehydration process in the 


a j ; ing sugar conten 
are, an¢ a combination of low reduc 
ie long storage life. Very low moisture caged 
with the veretables a porous container of calcium oxide, 


cane 


' 
5. Fruits and fruit products 


i tly been published ( 22 ), arid this 
5 - enzymatic brovning in fruit products has recen : 

ubject Seen at vadinex ae from a chemical point of view, will only be a aT mg 

Bessacts such as dried apricots or concentrated orange juice, can become very da on s ee, 
quite black if the temperature is high. 
Commercial concentrated fruit products, 
like dehydrated vegetables, tga TABLE III 
requently rely to a considerable ex en d r e senigheniuptesénaentiaiee 

i Olour, palatabi- Evolution of gas rou 25 €. p 

MUM a-acdorbic scia Pitvent on the juice and of synthetic wixtures during storage at 49°C ( 23) 


protective action of adced sulphur dioxide. 


Concentrated orange juice 


jui 4s SOluble | % ascorbic |ml.gas evolved in 
ee namiuice “solids |’ acid 1 month | 2 months 


.AS already indicated, reactions 


at 27°C. DE = 3.7 


involving sugars, hydroren ions and as- 30 tert ig ee 
corbic ané other organic acids, as well 41 0.094 er oer 
@s anino acids and amides, probably all 49 0.111 . eye 
contribute to the non-enzymatic browning 60 0.137 sag ae 
of fruits and fruit vroducts. In sone of 64 0.206 0.9 an 
these reactions oxygen plays a larger f {il 0.161 3.08 ok 4 
part than in the simple amino-aldehyde or ; ; 
~aillard reaction, sometimes apparently Synthetic mixtures (+) : 
by oxidising ascorbic acia ete ena Glucose, fructose OF SUCTOSE ccsecsccccce 0.00 
which promote browning. Bottled, concen- F : J 
trated orange juice, for example, stored * 0.2% Q@s0orpic acid siuseav aes 0.01 ' 
at high tenperature will blacken first 2.0 S.astorbic: acih, «s% Fs snes 20.94 
near the surface in contact with the air, ‘ ; 
and reneral darkening in orange juice has 0.2 j ascorbic acid + 0.4 % 
been found to increase with increasing CuSO, -5H,0 ae 1.03 
Eereepace in the container. | $e Pleni ne +s iawn Od wae @its 0.28 
Table III indicates the kind or vas 
results which have been obtained with eee ue ait Gar Bees £46 ; 
concentrated orange juice and with model # ascorbic + 3 » alanine . 1.13 
systems built up from known constituents et : 
of the juice, evolution of carbon dioxide ew eseor +o pe nha a re 2.71 
being used as a teasure of the browning 4 / 
reaction. The experiments were carried eet aaa ace, RPT EOD Tel 00) Seaawe tt o.oo a4 
out at 49°C., at which temperature dete- (+) All synthetic mixtures contained 50 » of a sugar, 5 % 1 
rioration is about 20 times as rapid as citric acid hydrate and 5.5 ; potassium citrate hydrate 
' 
\ 


It was found that orange juice 
only evolvec appreciable quantities of 
carbon dioxide within the period of the experii.ent when it had been concentrateé to 40}, soluble solids, or 
above. Of the synthetic mixtures, sugars alone procuced no gas, but sugers with ascorbic acid or amino acids 
evolved some fas, while mixtures containing sugars plus ascorbic acid plus amino acids yielded gas in quan- 
tity about the same as in concentrated orange juice. Copper, iron or tin salts caused some acceleration of 
the reaction. Darkening was most pronounced when a sugar and a nitrogen-containing compound were both pre- 


sent. Losses of ascorbic acid and darkening were both found to be greater in lacquered than in plain tin- 
plate cans. 


aL md [teint eg ee 


b. Apricots . 


Experiments on the storage of dried apricots ane of extracts prepared from them have shown that at 


least four reneral types of reactions are involved in the browning of this fruit, which has a pH of about 
3.6 ( 24 ). They are : 


1) Maillard-type reactions involving nitrogenous compounds and sugars; 
2) reactions involving nitrogenous compounds and organic acids; 

3) reactions involving organic acids and sugers; and 

4) resections involving only organic acids. 


Continuous extraction of apricot concentrates with ethyl acetate during storage at 57°C was found 
coiipletely to prevent browning of this material, whereas darkening occurred r 
was ‘iscontinued. The ethyl acetate extract was found to contain furfuraldehydes and other unidentified 
carbonylic substances. It has therefore been Sugrested that furfurals are probably important interuediate 
compounds in the browming of acid fruit systens. Furfurals, at least, however appear to play no important 


part inthe browning of foods or of Simple amino acid-sugar systems at more nearly neutra 
reactive carbonylic decouposition products of sugars tay. AS Rae 
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, Sulphur dioxide is very effective in retardi 
ng the darkening of dried fruit, but it is 

te Saped ae storage. The increase in storage life obtained is roughly ore port one iaeaaae 
$a fenit will Pg ioxide added. There is, however, no level of sulphur dioxide content above which : 
rae shckit ip y and it has been shown that apricots may become inedible when about two thirds of 

oo 4 Pp =a oxide originally present has disappeared, although the concentration remaining may still be 

digh enough greatly to prolong the storage life of fresh apricots ( 25 ). The mechanism of the protective 
action of sulphur dioxide is still not fully understood. * . 


aldehyde reaction, which may well be supplemented by other recations of the t i 
ype outlined above under the 

influence of the high acidity of the dried product ( 26 ). Symptoms of deterioration include loss of pala- 

tability and ease of rehydration with water, destruction of ascorbic acid, darkening in colour and produc- 


c. Tomatoes 
. Dried tomato develops a typical browning reaction on storage, probably as the result of an amino-— 
a of cerbon dioxide and water ( 27 ). 


Storage experiments with drum-dried tomato fleke gas-packed in nitrogen to control oxidative changes 

showed that the product kept satisfactorily at §°c if ‘the moisture content did not exceed 3.5 %, but for 
successful storage at room temperature (18 - 27°C) a moisture content of 1.5-2.5 % (preferably the former) 
s necessary, while at 38°C the "shelf life” of the product was short unless the moisture content was re- 


duced to 1 % or below ( 27 ). Traces of metal, particularly of copper from the processing equipment accel- 
erated deterioration, while sulphur dioxide controlled it ( 26 ). - 


6. Miscellaneous products 


Products additional to those already mentioned in which deteriorative browning reactions have been 
recognized include baked beans, soups, cereals, meats and coconut. Desiccated coconut, for example, can 
become yellow on storage, apparently as the result of an amino - aldehyde reaction ( 28 ). Reduction of the 
moisture content to 2 % ithe lowest commercially practicable limit) or lowering the pH retards, but does not 
stop the reaction. The protein and reducing suger content of the coconut both decrease with ripening of the 
nut, as does the tendency of the desiccated product to yellow on storage. Partial removal of either anino- 
nitrogen or reducing sugar by leaching or fermentation retards the browning reaction, but impairs the flavour 
of the product. Sulphur dioxide, at 300 parts per million or less, effectively protected desiccated coconut — 
for normal periods of storage. 


High carbohydrate foods such as dried soups flavoured by the addition of monosodium glutamate or 
of protein hydrolysates may develop off flavours during storage, particularly when reducing sugars are pre=- 
sent or are produced by decomposition of polysaccharides during normal heat processing ( 29 ). In some such — 
cases it may be possible to isolate one of the reactants from the other components in a dary systex by coating 
its particles with a barrier material such as hydrogenated fat ( 30 ) which is dispersed on reconstitution 
and heating or cooking after storage. 

Maillard-type reactions are probably responsible for the pleasant characteristic odour, flavour end 
colour of normally roasted peanuts and peanut butter, as well as for the bitter, carawelized flavour of the 
overheated product. Even in such high carbohydrate foods as syrups, honey and molasses the siuall quantities 
of nitrogenous substances present are liable to cause storage problems, particularly at high temperatures. 


Vil. THE EFFECT OF REACTION WITH SUGAR ON THE NUTRITIVE VALUE OU PROTEINS 


e of canned foods is being discussed peepee = 
hich could result from reactions 0 ‘ 
ress the specialised case of the effects on nutritive value wh 
DE agasiard-sype athe processing and storage can conveniently be considered here. 
; d stand upto comparatively severe 
n nd amino acids, on the whole, are surprisingly stable an 
heat Cee eens aoa storage without marked loss of biological value, although increased resistance to a 
and Stier changes will ultimately occur if protein is heated edie strongly, pert ica ative can emia 
. 1ce, however has recently been accumulating that severe oss 0 
c ser comparatively mild conditions of processing or storage when reducing sugar or other carbohyitasS aaa 
ives rise to it is also present. In this connexion it should be pointed out that many so-ca a pense pat i 
- ordinarily prepared, contain a small proportion of carbohydrate which might markedly r] mh s found to oe 
eibilit to loss of nutritive value on heating. Thus ordinary lactalbumin after petit ne ee rackeell ontie 
ia f intain dogs in nitrogen equilibriun, where as the same material after exhaustiv + Scheel 
ie relied ns give a Molisch test for carbohydrate withstood the same heat treatment without apparen 


nutritive value ( 31 ). —— 
in the presence of glucose have proved to be éeficien n ess 

Bacteriological nedie, eter eB Deane: ana protein hydrolysates used for eye ol ine 

- cagtleotege Seer “a teriorate in nutritive value when similarly treated. Proteins too, suc c y= 

ve pte Leer fh rked losses of lysine, arginine, histidine, tryptophan en me 

soya bean gi°0 P 


after refluxing or autoclaving with reducing sugars ( 32, 33 )- 


mparatively rapid 
' Even at mae, LONE 2 aegehaebinghae tae articularly of moisture content, which are favou- 
{ protein apache daa eettine In See ee acner nent with a casein-glucoss mixture epproxineta 
Vitnira “Of an olyaine present Was found to have rose er with CO ee ae “30s of tne histidine and 
; rds o Z ther w hp ? “ 

meays over 9° 7 tye lysine has, {serene inionine. All the tyrosine and methionine, and two thirds of the 


 gonsiderable quantities fe) 


While the general question of the nutritive valu 


decrease in nutritive value can occur if 
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lysine could be recovered by hydrolysis with acid or alkali but none of the arginine or histidine. The r 
sulting loss of nutritive value of the protein is shown in fig. 5. 


= her it occurs rapidly duri 
Losses of amino acids resulting from a protein - sugar reaction, whet ; 
heat processing or slowly during storage, therefore seem to be of at least two types, namely ; 


a) destruction of the amino acid in the sense that it cannot be regenerated even by 
’ complete hydrolysis of the protein with acid or alkali; and 


b) inactivation of the amino acid as a result of binding in a complex from which 
cannot be released by enzymic hydrolysis ( or is only split off too slowly to 
able to supplement the other amino acids in digestion ), but from which it can 
regenerated by hydrolysis with acid. 


Binding of type b) may in some 
cases develop subsequently into type a). 
Artificially prepared protein-sugar complexes 
have been tested for digestibility by enzymes 
in vitro and found to be particularly re- 
Sistant to tryptic action, although they 
were attacked, somewhat slowly, by pepsin, 
chymotrypsin and pancreatin. It is obvious 
from all these data that microbioqlogical 
assay after acid hydrolysis, as has been 
used very widely, can give at best only a 
very incomplete picture of losses in nutri- 
tive value which result from the protein- 
sugar reaction, and that bioassay with mammals 
is essential if the results are to be of 
any value ( 35 ). 


The foregoing brief review of the 
chenees which have been shown to occur in 
model protein-sugar systems under favourable 
conditions should not be taken as implying 
thet losses in nutritive value of this order 
of magnitude are occurring daily in the or- 
dinary processing and storage of our basic 
foods. In fact, the methods currently used 


for processing such important protein foods - 
as milk, weat and fish appear to result in Fig. 3. Changes in nutritive value of casein stored with 


wery Iittle loss of biological value. In glucose (4 equivalents) under nitrogen at pH 6.3, 70 #% 


° 
canned weats, for example, the nitrite common- ReH« and $7°C. 
ly added is probably aconsiderably greater 
destroyer of lysine than is the protein - 
sugar reaction, andeven in dried foods such as milk powder the loss of biological value of the protein can be 
reduced to negligible proportions during long periods of storage by controlling the moisture content at a 
sufficiently low level 2). With some of the cereal breakfast foods, however, a very marked loss of nu- 
tritive value of the protein undoubtedly occurs during the severe heat treatment to which they are subjected 
in processing ( 36 ). The food technologist therefore needs to be on the look out for a possible loss of 
nutritive value among the varied consequences of the non-enzymic browning reaction. 


Biological value 
Protein efficiency 


Days 


This review was prepared as part of the programme of the Food Investigation Orranisation of the De= 
partment of Scientific and Industrial Research. 
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|. INTRODUCTION 
off 


The aim of this paper is to convey 4 broad view of the technical development on the in. 
dustry throughout the worlé since the meeting of the First International coneteed on Canned * ocas aa 
Mamifacturing processes and the applications on tinplate in food canning in relation to the propert es 

the material are the chief items considered; food cans and similer containers, although consuming a zajor 
proportion of tinplate production, are not discussed as they form the subject of another contribut on 1 
Mr. Jakobsen. a 
; The period under review is especially one in which, partly stimulated by years of war, enc 
technical progress has been made in a great number of industries : but the tinplate industry can claim 


than technical progress; it has undergone revolution. More than half the world’s tinplate is now ma 
e manufacture of tin 


a process which in 1937 was only in the experimental stege- This revolution, th 

'by electrodeposition instead of by dipping in molten tin, has occurred entirely during the period reviey 
Another major revolution, although starting a decade earlier, has come to full fruition during the same pe 
4t is the production of the steel base in great lengths by continuous cold reduction instead of in single 
mete py hot rolling, doubling and shearing. For although in 1957 the percentage of tinplate made from 
cold-recuced strip was already about 20 %, it has now risen to about &5 Soe a 


4 As a matter of course there have been nu 
comparison with the two fundamental changes noted above they have little significance. There are good grou 
therefore, for restricting the part of this paper devoted to manufacture to & discussion T 
tionary changes and their impact on the cenning industry- Lt 
- tion and originated in the United Stetes of America. The only change of equal importance in the past hi 
tory of tinplate manufacture was the introduction of steel for tinplate base instead of the wrought i 
formerly used. This occurred in Great Britain between the years 1875 and 1880. ae 
eature of the world's tinplate situation which deserves to be mentioned at this 
he tin coating on tinplate which has - 


rogressive diminution in the averafe thickness of t 
For in 1937 the world production of tinplate was about 4,200,000 to 
whereas in 1950 the corresponding figures were 5,750,000 tons & 


for a consumption of 6 
- 61,500 tons. The technical significance of this is discussed later, but here it may be said that the thinne 
ible by the introduction of the two processes which have been described 4s 


tin coatings were only made poss 
revolutionary. 


ONTINUOUS COLD REDUCTION PROCESS 


: r process of manufacture oO r tinplate it is nec- 
essary Be dens ve *fraditional hot pack - rolling process which determined the pattern of pair 
_ operat ich is still used in meny par , 
a srine a Se eaperstively small ingot ( say 25 cwt. ) to a tinplate bar (about 15 Ft. x 10 in= 0.5 ine) © 
ae Mer teehee | se) of finished sheet required, The Shore Seaias first 
i and the on itself), reheated and rolled double. 
eee cob ee aaa and reheating is repeated until a pack of eight sheets of correct gauge — 
The sequence btained from the pac size and tearing apart the sheets, 
is produced. weleck pickled” in hot dilute sulphuric acid to 
an operation cen, ON See daring Tolling rolled hot, the teupere turd ten at 
. - deni has to be overcome y ack annea a 
h to avoid work-hardening and the work-hardening © eld a brilliant ok Shed nee 


#00-850°C. At this stage the sh 


ll. THE C 


ae 
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the sheets are cold rolled by passing 

i ld take up anexcessive amount of tin. For these reasons 

Be aad cnt ouch a Seésesaion Pe Reais aie Pl ap to See rein anount oft ce ae 

insignificant degree of reduction (about s aimed at; n di Deere cide uninranien ele ean 
c is later removed by "white annealing” at about 650°C. 6 super 

Leet race of the eeaeth. ik this operation is removed by "white pickling” in dilute sulphuric acid. The 

sheets are then ready for hot-tinning. 


d it is important that they do 

Essentiall ck- rolling is designed to make individual plates an 

| not stick Beat Sarr tee ek pack. This property is affected very strongly by the phosphorus content of the 

steel, which for pack-rolling may be as high as 0.08 % and cannot conveniently be less than 0.04 %. This 
phosphorus content sets a limit to the usefulness of the material. 


her hand, continuous cold reduction is designed to make steel base in the form of long strip 
and the ee erat. it may af terwards be cut into individual sheets of tinplate size is incidental. If the 
strip is to be made into electrotinplate it is kept ina coil and electro-tinned as a continuous strip, being 
cut into plates only afterwards for the convenience of the can-maker. Moreover, can makers are becoming 
increasingly interested in the possibility of making cans directly from the coil of strip. If the strip is 
to be made into hot-dipped tinplate it is cut into plates because the hot-tinning machinery is designed to 
deal with plates. 


The essence of continuous cold reduction is that a large mass of steel is brought down to finished 
geuge all in one piece, giving in the first place much greater uniformity in gauge and temper. But the ef- 
fects are far-reaching, for major reduction of thickness is effected by cold rolling instead of hot rolling, 
so that the structure and mechanical properties of the sheet are different. ioreover, the continuous process © 
enables a more favourable composition of steel from the ccrrosion viewpoint to be used; in particular the ~ 
phosphorus content can be reduced and is usually between 0.005 and 0.02 % unless a specially stiff plate is 
required for particular purposes. 


The starting material for cold-reduction is a slab weighing several tons which has been hot-rolled 
from a large ingot. Before cold -reduction can begin the slab is reduced to strip about 0.07 in. thick by 
hot-rolling. The slab is reheated in a furnace and passed successively through four or six stands (the hot- 
roughing group) in which scale is broken up and progressive reduction effected; the strip then passes through § 
a train of five or more hot- finishing stands, undergoing further reduction, and is then coiled. The oxide 
scale left after these operations is removed before the cold -reduction stage begins. For this purpose the 
coiled strip is sent to the continuous pickling plant, where it is uncoiled and passed continuously through 
hot dilute sulphuric acid, real continuity being assured by stitching or welding the end of one coil to the 
beginning of the next. 


Then comes cold-reduction proper, which is effected by passing the pickled and oiled strip contin- 
uously through a succession of from four to six cold -rolling mills, finishing at a thickness of about 0.01 
in. There is no intermediate annealing and rolling speeds are high, the speed of delivery from the last stand 
being in some plants as high as 5000 ft. per min. Each successive stand is run at a higher speed than the 
preceding one so that it not only takes up the gradually lengthening strip, but also keeps the strip under 
tension during cold-reduction. During the process there is considerable work-hardening, which must be re- 
moved by annealing; but before annealing it is important toremove the cold-rolling lubricant from the surf- 
ace of the steel, as otherwise residues are left which make the steel difficult to tin. Degreasing methods 
vary in detail, but as a rule the gross oil is removed by jets of warm alkaline solution, leaving the rest 
to be removed by electrolytic treatment in, say, sodium orthosilicate solutions. The strip is usually an- 
nealed as a coil at a temperature near 700°C. This treatment leaves the strip in a dead-soft condition which 
is unsuiteble for the fabricating operations involved in the manufacture of cans. The strip is therefore 
"temper - rolled", in which operation it receives a small amount of cold -reduction sufficient to impart the 
required degree of stiffness or temper. 


Apart from increased production rate the cold - reduction process yields material that is much more 
uniform as regards thickness, flatness, temper and other mechanical properties, and these characteristics 
|are kept under control. oreover, the process lends itself to the use of steel having a higher intrinsic 
corrosion resistance which, coupled with the remarkably high surface finish, has enabled the effective qual- 
ity of hot-dipped tinplate to be maintained in the face of a reduced tin coating thickness. With the trend 
towards thinner coatings the quality of the steel base becomes more important. 


Ill. ELECTRO-TIN PLATE 


Electrotinplate isan entirely new product developed since the First International Congress on Canned 
Foods, but already it approaches 50 % of the world output. The advent of continuous cold-reduction shifted 
the viewpoint of the industry from the single sheet to the long coiled strip. It was natural that attention 
should be given to carrying the idea of continuity right through the subsequent stages of tinning with the 
aim of continuous production of tinplate in strip form athigh speed. In the few years immediately preceding 
the 1959 war, investigations were in hand in several countries on the continuous electrolytic and hot - dip 
tinning of steel strip and promising results had been obtained by both methods. Intensive research work 
during the early 1930's on the electrodeposition of tin had provided a better understanding of that process 
than was available for hot-tinning, and whereas continuous hot-tinning only gained acceptance on strip a few 
inches wide, the electrolytic method was developed into a process capable of dealing with all tinplate widths. 


Already in 1937 two pilot lines, one working with 32 in. wide strip and the other with 20 in. strip, were in 
action in the United States. 


The really intensive development of electrotinplate manufacture came in the United States in 1941 
and 1942 following the occupation of important tin-producing countries by the Japanese. This emphasised an 
added attraction of the electrolytic method = that the tin coating thickness could be controlled fairly ac- 
curately at any thickness that could normally be desired. By electrodeposition it is possible to make both 
thicker and thinner coatings than can be made by hot-tinning. Naturally interest was focused on the thinner 
tin coatings rendered available by the new method and tremendous stimulus was given to solving the various 
mechanical and electrical engineering problems involved in large scale production. Within five years there 
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were 25 full-scale electrolytic lines workin ; 

g in the United States; several have been added in recent ye 
aie a sda has been taken up by tinplate manufacturers in other countries. In Great Britain one stabs 
trolyt on ne commenced operation in 1947 and two other lines are about to come into production. Two lines 
are working in Canada and one in Belgium; and the process has been under consideration in France and Holland. 


An electrolytic tinplate line comprises a series of processi units all connected in tand 

running synchronously together. Coils of cold -reduced strip 50 in. ry or more and weighing several ane ; 
are uncoiled and passed successively through degreasing and pickling tanks and the electro-tinning bath with 
intermediate water washes; then the plated strip passes through a radiant or high frequency furnace or is 
heated by electrical resistance in order to melt the tin coating for a fraction of a second to brighten the 
plete; it is then generally lightly oxidised to improve lacquering quality by passing through a chromic acid 
or other chromate bath and finally oiled lightly by a mist of oil droplets. Afterwards it is cut up into 
‘sheets of ordinary tinplate size. 


— wih aa 


: All the processing of the strip is usually carried through strictly continuously by welding or 
stitching the end of one coil to the beginning of the next without stopping the line. This is done by ar- 
Tanging a looping pit or strip accumulator in the chain of operations, so that while a join is being made 
the line can be kept going. The speed of operation is high, varying from 600 to 2000 linear feet per minute 
according to the type of installation. A high rate of production is essential to offset the heavy capital 
cost of the plant. The speed of shearing is not equal to the higher speeds of cleaning, pickling, plating 
and finishing, so although electrotinplate is sheared in line in the lower speed range it is coiled and 
sheared in a separate operation in the high-speed installations. 


é Four different electrolytes are in use in electrotinplate lines. The oldest is the stannous phenol- 
sulphonate solution and this bath has not diminished in popularity. It is a solution of stannous tin in 
phenolsulphonic acid with excess of sulphuric acid andan organic addition agent. The bath can be worked cold, 
but is improved by allowing the temperature to rise above normal, which it reedily does owing to the heating 
effect of the electric current. The two newest lines coming into operation in Great Britain this year will 
work at 800 linear feet per minute. The fastest electrolyte is the so-called " halogen bath " which is 4 
slightly acid solution of stannous chloride containing alkali-metal fluorides and an organic addition agent. 
It is used warm (about 65°C) and the very high current densities which are permissible enable the strip to 
be run through at particularly high speeds ( up to 2,000 ft. per min. ). The sodium stannate bath has also 
been used since the earliest days of electrotinplate manufacture. The electrolyte contains sodium stannate 
with excess of sodium hydroxide, and smooth coatings are obtained without the need for any addition agent. 
The bath is used hot (80-90°C), and gererally lower current densities and lower linear speeds of strip pre- 
vail. A few lines use a corresponding potassiun bath (i.e. containing potassium stannate and excess of po- 
tassium hydroxide). This bath is also used hot and without addition agent. Potassium stannate is more sol= 
uble in water than is sodium stannate, especially at higher temperatures so that better plating efficiency 
is obtained at high current densities. To enable the rate of tin anode dissolution to keep pace with the 
increased cathode current density recourse is had to a4 svecial anode of tin alloyed with a small quantity of 


aluniniun. “ 

In every case the current density is greatly in excess of those usual in still plating; the current © 
density may be in the range 200-500 amp. per sq. ft. while the actual plating time is recuced to @ few sec- 
onds. High current densities are made possible by the high rate of relative motion between cathode and elec- — 


trolyte. 

recedi aragraphs give only the barest outline of the principles of electrotinplate manu- 
facture. ona Stes itetions peasuervele of electrical engineering and prodigious effort has been expended in 
developing so large a new industry in a short period of time. Nevertheless, chemical aspects of protean 
still leave muck room for further study and invention. The quality of the product is not eter 7 pr! 
by the electrodeposition process, although that in itself merits constant study hee bis = 1 : c 
and anodic reactions. The preparation of the steel before plating is of at least equal mpor as . pha 
mining the covering power of the tin coating. Annealing, cleaning, and pickling prone aa Dp oF ae 
part in determining the actual a@istribution of the tin in the plating stage which colon ret a 
however, are still the subject of research. Their importance is that the characteristics oO a n : : 7 

determines to a large extent the degree of corrosion resistance of the tinplate, and peer = so eR 

'4s the first property required of tinplate. The chemical composition and surface finish of the stee 


other factors strongly affecting corrosion resistance of tinplate. 


i re it is well to point out that electrotinplats 
sheet retain ds ie fair to say fat at the present time Keren! coated tinplate 16 Sta eho 
’ coating ’ 
tic method is inherently capable of yielding any 
gee oe ese tocess capable of giving really thin coatings and has in fact ae been 800 ee 
g@uction of thin coatings; hence it has been popularly associated with thin tin pee: part @ pear ae 
effo t has been made to reap the advantage of lower tin consumption and the usual tin coating pers 
i i tinplate is only 0.00003 in. This material is generally used lacquered and = He! nO tea ae cae 
ee all Poe packs. A certain amount of electrotinplate carrying as much pages Prati equivalent to the 
“eenning milk. Quantities of electrot@np sre mig C08 Te eee but this material is not 
7 e been made an are ; ; 
rnd Set easy ea i eke other direction there is a considerable output in oa Unite ae of 
Re oereciate bearing only 0.000015 in. of tin, which is used mainly for beer cans, 0118, @ ’ e 


a for food for dogs and cats. } 
q In the food canning industry the thickness of tin coating required te eae 16 eee 
have urged 4 on . 

ee mn Re eaat! ete er tact been practicable because of technical advances, particulary aaa 
4 epee Etety ghest-menufacture. As the surface and deere peteses Oe ee — — es 
echnique of Ss 2 we taped : | 
i ; Oa aiciat rappel srobLe has been its even distribution; im- 


so it has been possible t ae 
improved, has hitherto always been enough tin and pte ution} m= 


Beeeer words there it possible to apply thinn 
oe en reece circles porowity has come to be regarded as the limiting factor regulating the) 
‘ity. For s rea 


tin coatings. ‘ 
— t come of electrotinplate manufacture the author believes that the time has now come W. 
As an ou 


is not by necessity thinly tinned steel 
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i onger tenable. The first function of the tin is to act as a chemical barrie 
eee icainar iain the contents. This is in reality a delaying action on re ain ae oe 
in the long run it is a losing battle. Small amounts of tin compounds are always found pe oods, 
increasing with time of storage, and 100 parts per million is a common tin content to Fa 7 7 oe acque™ 
can packs. (As much as 286 p-p-ml- is tolerated in the U.K. and 300 p-p.m. in the U.S.A. e ede : oS oe 
tents of an A 21/2 can contain 100 p-p.m. of tin it can be calculated that the tin coa au ee os ag 
been reduced by 0.000009 in. It is therefore clear that an initial tin coating thickness of 0.00 n would 
be quite unsatisfactory for such packs even if it were originally pore-free. 


IV. RESEARCH AND THE FUTURE 


As in other industries research on tinplate has intensified in recent years, and numerous labora- 
tories in Europe and America are working on various aspects which interest them as manufacturers or users. 
Much of this effort is devoted to the steel base material to give the can makers what they require in deep- 
drawing and other forming qualities. The steel base and the tin coating determine jointly the corrosion 
resistance of the tinplate, both in relation to the can contents and the outside atmosphere; they determine 
the losses through blown cans or rusty cans.. 


The corrosion aspect is extremely complex and has a considerable scientific literature of its own. 
It cannot be divorced from manufacturing interests, because processing technique can have a great influence 
on the corrosion -resisting quality particularly of the more thinly coated tinplates. tars also highly 
dependent on methods of testing, which at present are far from being universally acceptable. In spite of all 
experimentation devoted to determining the porosity of tin coatings, or determining the rate of evolution of 
hydrogen when tinplate is treated with acid, or determining the amount of iron or tin dissolved from tin- 
plate under certain conditions, none of these methods has gained acceptsnce by canners as @ real measure of 
the cuality of the tinplate they are using. In fact the canner's test remains a packing trial. Philosoph- 
ically it is probably idle to suppose that the idea of a general level of quality has any meaning except in 
regard to the particular use to which the tinplate is to be put. Nevertheless a simple and rapid test that 
gives a fair correspondence with general experience of shelf life would be welcomed by all sides of the tin- 
plate and canning industries. 


The improvement of the corrosion resistance of tinplate by treatments after manufacture has also 
‘exercised the minds of chemists. In the "Protectatin" process, which delays the onset of rusting of the can 
exterior and prevents sulphide blackening of the interior, this is achieved by a simple dip in a hot alkaline 
chromate solution. Although at present this is only used on a small scale for hot-dipped tinplate, itis used 
in modified form as a matter of course in the final stage of electrotinplate manufacture. 


Some further improvement in quality of tinplate may be looked for as the problems of perfecting the 
even distribution of tin whether by hot-dipping or by electrodeposition are solved. But, as explained above, 
chemical reactivity sets a limit to the performance of a tin coating of given thickness. It may there- 
fore be expected that attention will continue to be given to the economical production of electrotinplate 
having a greater range of tin coating thickness than is available now. Indeed, if electrotinplate is to — 
realise its full stature it is vital that the industry should be able to produce economically a material 
carrying at least 0.00006 in. of tin. This does not necessarily mean a general up grading of electrotin- 


shea but the provision of thicker electrolytic coatings for the many uses where chemical considerations 
emand them. 


Perhaps, too, the next few years may witness development in the production of tinplate by contin- 
uous hot-tinning of cold-reduced strip. In that case at a future meeting of the International Congress om 
Canned Foods we should be able to announce yet a third revolution in the tinplate industry. 
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y The last 12 years have seen tany changes inthe types of materials used in the construction of uet 
supplemented by the develc t 


conteiners, most of them enrendereé by wartime restrictions on the use of tin 1€ 
f the electrolytic tinning process and improve.ents ewployed in rolling and ennealing the steel used in t 
ufacture of tin plate. ia 
b' Of all the multitude of wertinue restrictions on the use of the various metals, the controls on 


were the very last to be removed (Order M @l expired Decexber 1, 1949). The canning and can manu 
‘inéustries were, when hostilities broke o 


in fact, just adjusting to the idea of unlimited use of tin 
Korea, weking curtailment of the use of t '¥ 


in again essential. 

a As tin controls were slowly relaxed, varticularly after World War II, there was a slight trené back 

‘to the use of prewar materials. Put to a lerge extent, the wartime materials were more econol.ical and we: 

frequently giving better service than was obtained before the war. In looking forwaré, therefore, tot 
itude that it has employed alternat 


possibilities of further. controls, the industry appesrs to have the att 
| materials successfully for 4 nucber of years, and can develop further alternates if necessary. 


|. TIN PLATE 


of steel to light eaures, tntro@uceé in the early thirties, ceused a 
ture of tin plate and resulted ina greatly improved procuct. slthough 
and the last of then were scrapped in 1946, the 


h to a continuous process are still being 
7 


- The continuous cold reduction 
 technolorical revolution inthe manufec 
the hot rolling mills becate obsolete in that same decace, 
“implications of changing the -.anufacture of tin wlete from a bate 
"feit end will be felt for sone years to core. 

method of rolling steel, shown in figure 1 (p- 2), was still so new in 1939 
pected thet nuerous modifications enc inprovements in the manufacture of tin plate would 


r i 12 years. any chanres have been made increasing the rates of production and in- 
~ Eerie tigas Petes aetinsous EPaeeaires The chenges in tin plate manufacture which are of greatest inte-. 
t to the canner eights of tin on the plate. Before discussing tin coatings in detail 
eri & f changes in the chemical and physical specifications for the base steel. 


_ brief rention will be made © 


a 
|. Corrosion resistance of base steels : 


f tin plete through regulation of 
1 specifications issued by the 


sion resistance oO 
The initial chenica 


The first commercial attempt te control the corro 
rimentel packs. These were ma 


as = 2(1)- 
‘ {tion of the bese steel was made in 195 : 
Beorican can Compeny were besed on the results of many expe 


ée to determine both 
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) refer to Pibliogrephy, p- M=XIs - 13. 
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the corrosivity of representative food 
products and the effect of varying the 
amounts of each of the elements in the 
base steel on the shelf life of cans 
rade from the corresponding lots of 

_ pin plate. 

v Current specifications for 
base steels, adapted slightly, are given 
in table I. They take cognizance of 
three types of steel required for three 
a@ifferent classes of food prcducts, 
and a fourth type used only for beer 
can ends. Type L (low metalloid) plate 
is specified for the most stron¢ely 
corrosive vroducts, known as Class I 
itercs, such as sauerkreut, berries, 
cherries, dried prunes in syrup, and 
pickles. MR steel is specified for 
Class II products, with intermediate 
corrosivity, such as peaches, pears, 
pineapple, and citrus products. MC 
plate is specified for the least re- 
active items, Class III products, such 
as peas, corn, meats, and fish ( 2 ). 


HARTWELL ( 5 ) has discussed 
in detail the effect of various amounts 
Pemeeet, S, C, Mi, Cu, Ni, and Cr in 
the base steel upon the corrosion re- 
sistance of tin plate. Fesults are 
also available, as yet unpublished, on 
the effect of Mo and As. 


OT 


Fig. 1. Cold reduction mill. Producing thin steel strip. 
United States Steel Corporation. 


CHEXICaL SPECIFICATIONS FOR BASE STEELS 


Special for 
Type MR Type M beer ends only 


(ToL ae. -o, 4) (Tl, °B, 047s) (T- 5) (T-6) 


Percentage permitted 
Carbon .. a ete a: wie -05 - .12 -05 - .12 -05 - .15 
Manganese . -25 = .60 -25 =- .60 -25 - .70 
Sulphur . Max. 05 Max; 05 Maz. OS ax. 
Phosphorus id -020 Max. 207 = .1l -10 - .15 
Silicon . i -O10 Max. -O10 Max. Residual 


20 Slaw. oa liaxX e Residual 


Nickel : } limitation specified 
Chromium . 


Molybdenum . 
Arsenic 


Examination of the specification for type L j indi iti ’ 
tior plate will indicate the critical control of "tramp" 
Pe sae areal so nee "i peepee in the base steel which is necessary to obetin tee eee 
a . aA per cent o e metal charged into an open hearth furne i stee 
may bear residual metals as alloy or pleating, and the s . “Over Sela, “overeeaeee 
crap may be usec over anc over arai @) i j 
of years, there has been a gradual but steady acc uli j j Ceoreg inthe eee 
4 mulation of residual metels i 1 i i 
States. As a result it has become wore and more diffi i q jude ‘heate “ent Gk Beene 
OS. . I i i ifficult for the mills to pro¢uce heats whi 
nee tc ourtettron: ce tirenctiied therefore, that less than ten per cent of the steel for tik plate anette 
t - To compensate for the extra cost of selecting sc with 
otherwise producing heats low in residual met i ge poate hava cee 
Derricahetay vox aepe 1 tates etal, the steel nills within the last year have charged a stall 


’ 


2. Physical properties of base steels 


Since 1939 there has been no change in the temper classific 


; : : 
formation on anticipated tensile properties has been added.  edpar aicaat ere ce tee eee eae 


The temper classification was @evised in the’ 
: . 
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iddle thirties to convert can making requi 

Mcrties which can ; z quirements, such as panelling and bucklin 

;. poeta ne ae Ke Rear ss in the steel mill, for exennio’ Seine auotl Lite Rotor 

Ree aee Sates packed under hi : as resistance to that external pressure which tends to sr . tee 

ssistance is resistance to intern vacuum, resulting fn 2lab rer: 00 \\lee ee bodies Buckling 

See cnc ends to b al pressure, developed during thermal processing or because of “sen “y 
o buckle at the countersinks and extend above the double seals oF ES 


The six tem: 
ste promi git ,tempere tance frm the softest tin plate practical for the oii to,protue, M2, to the stiftest 
f tin plates are shown in table II. abricate, T6. Current specifications for physical properties 


ee 


TABLE II. SPECIFICATIONS FOR PHYSICAL PROPERTIES OF TIN PLiéTE. 


ROCKWELL SUPERFICIaL iT = 
~~ Ia ANTICIPATED TENSILE PROPERTI 
HARDNESS 50 -T APPROXI:ATE IN THOUSANDS PSI (+) 56: 


PLATE TEPER CUP TEST 
Aim Permissible | (.oloo"p1.)|S°HOPPER VALUE)” yield point | Ultimate tensile 
Begeereerson Kg/Sq. MM strength 

L or MR 1 49 +3 -320 20 - 24 39 - 47 47 
L or UR 2 53 = - 300 23 = 27 41 - 50 50 

MR 21/2 55 +3 -290 24 - 28 42 - 52 52 
L or MR 3 57 +3 -280 26 - 30 45 - 55 55 
L or MR 4 61 + 3 -260 29 - 33 49 - 59 59 

MC 5 65 +3 240 32 - 36 54 - 64 64 
Beer end 6 70 +s «200 - 45 - - 


ee ee ee a ee ee 


(+) PSI - Pounds per square inch 


Tin plates of Tl and T2 charac- 
teristics are used in deeply drawn 
containers such as oval oil can tops 
and oval or oblong fish cen bodies. 
Plates of T3 and T4 properties are 
commonly used in the bodies anc ends 
of processed food cans. T5 plate is 
applied where higher resistance to 
buckling is required, such as in the 
ends for large diameter cans for items 
like peas, corn, and spinach; or where 
high resistance to panelling is re- 
quired, such as in the bodies of cans 
closed under high vacuum. T6 is employed 
only in the ends of cans for beer where 
extreme buckling resistance is required 
figure 2 shows exemples of can parts 
made from plates of the various tempers. 


Application of the temper classi- 
ficetion peruits the can nanufacturer 
to tailor-uake cans to obtain maxinum 
performance from the minimum weight of 
steel. It has also proved particularly 
advantageous to can factories because 
it has eliminated the mill-to-mill and 
batch-to-bsetch variations in the physi- 
cil properties of plate received. 


3. Continuous annealing 


rts - Illustrating tempers of tin plate exiployed in 
shir socal ous extension of the continuous cold 

reduction process. In fact, it is the 
of tin plate to be converted from a batch to 4 continuous 
bout 1300°F to remove cole reduction strains, then cooled 
ade to Rockwell 30 T hardness of 65 + 5, eS- 
unit is shown in 


Hrig. 2. Can pa 
2 fabrication of 


he manufacture 
is raised to a 
t time the plate is being bt ; : : 
ICTS plate. 4 photograph of a continuous annealing 


Slast in the series of operations in t 
"process. In the new method the strip 
“in a deoxidized gas- At the presen 


“sentially of the seme harcness as the 
hy sical properties than conventional coil annealed 


‘figure 3, p- 4: * eer 

a as more ‘Lb "re 
Continuousty ee Pe the can manufacturer is that the plate has excellent ductility as well as 
pate. But the bie wage Previously a can manufacturer could buy 4 soft steel for deep drawing 
, ( Present knowledge indicates that with continuously 


necessary tensile strength and hardness: 


a 
; rd steel where strength was required. 


applications or @ he 
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Continuous annealing is an obvi- . 


ax 4 


rar 1 ee | 


* 


» “iF 


annealed plate he may be able to have both in the 
same lot of plate. Such a situation will go far in 
reducing the number of types of tin plate purchased, 
thus simplifying a tin plate inventory problet which 
has become increasingly serious as tin plate tech- 
nology has advanced in the last 20 years. 


4. Tin coatings 


a) Hot dipped plate 


As stated previously, the changes in tin 
coating in recent years are perhaps of most inte- 
rest to the canner. They concern both hot dipped 
plate and the new product that has revolutionized 
tin plate usace - electrolytic tin plate. 


Before World War II practically all tin 
mill product was hot dipped plate. Approximately 
1.5 1b. of tin were use¢ in producing a base box 
of "coke" plate. In 1941 the Office of Production 
Manarement recuced the aLount that could be euployved 
to 1.35 lb., and later the War Procuction Board 
recuced it to 1.25 lb., about the minimum arount 
that can be used in the hot dipping method. In each 
case the weight of tin refers to the amount con- 
sumed in the tinning process rather than the weight 
of tin on the plate. 


During the war 1.50 lb. plate was retained 
for the most corrosive proéucts such as cherries, 
berries, sauerkraut, and prunes. The 1.25 lb. plate 
was employed for the moderately reactive products 
such as citrus fruits, tomatoes, evaporated milk, 
etc... 


At the conclusion of the war the nomen- 
clature was. chanred. The plate formerly called 
1.25 1b. is now known as " common cokes ", the 1.50 
lb. is now " standard cokes "; and a 1.70 1b. plate 
is knowm as " best cokes ". Definitions for the plates 
have been elaborated by the American Iron and Steel Fig. Se Continuous annealing furnace. Inland Steel 
Institute as given in table III ( 5 ). P Company. 


It should be emphasized that these 
values are minima. Table IV (p.5) is included 
'to show the statistical relationship to the ™ 
nominal weights of coating on the plate and TABLE III. TIN COATING WEIGHT TEST VALUE ( 5, 6 ) 
the amounts of tin consumed to produce the 
coatings (pot yields). 


Minimum average peg in: weight 


During late 1949 and the early part Class designation test values (+ 
of 1950 it was expected that relaxation of tin Pounds per base box 
controls would permit use of heavier coatings ——— 
of tin on hot dipped plates for the most cor- Common cokes 0.85 
rosive products. However, plans for such 
coatings hed to be abandoned in June 1950 when Standard cokes piss 4: 30s 
the Korean hostilities made further conserva- Best cokes 1.19 
tion of tin necessary. os = : 

Kammers" special cokes 1.40 

At the present time, usage of plate 
for cans is controlled by National Production (+) The average test value is determined by taking one 
authority Order M-25 ( 7 ). No best cokes are plate at random from each 50 packages with a minimum of 
permitted. Standard cokes are again specified three samples plates per shipment. Three spot samples, 
for products such as berries, cherries, prunes, each 4 sq. in. area, are taken from each plate along a 
etc.... Common cokes are indicated for those diagonal and avoiding the extreme edges. " The average 
products where enameled electrolytic plate is value of all spot tests on all plates tested is the ave- 


not applicable, for citrus fruits and juices, rage coating weight test value. 
beets, and for the bodies of cans for tomatoes, 
carrots, and green leafy vegetables. 


Since the hot dipping procedure is a 
batch process, its ultimate obsolescence was forecast when the mills beran to employ the continuous cold re- 
duction method of rolling the steel for tin plate. Today less than half of the tin plate produced in the 


United States is hot divped and improvement of the corrosion resistance of plain 
further weaken its position. Bee? Ry PPC nee 


b) Electrolytic tin plate 


The electrolytic tinning process permits a close control of tin coating, 


HukioN of tin. prorotes uniform distri-e 


and is capable of producing very light but still uniform coating wei¢hts. Plate bearing only 
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-_ con ; 3 ; -25 lb. of tin per tase box hes hae 
42LE IV. eecare RELATION BETWEEN MINDAUM TEST VALUE, produceé and 2 in lerge quantities 
4TING WEIGHT AND POT YIELD ( 6 )- and even thinner coatings have been 
proposed. 4s a further means for con 
(Coke tin plates) serving tin it has been surrested that 
Average tin be electroplated only onthat sid 
M.T.Y ti ‘ of the steel strip which is to beco 
signation lb./base box|1b./base box|1b./base box eo e cans. ’ 
—_—_——_———————— | When steel for tin plete » 
_ Common COKES «eee eeeeee 0.85 1.10 1.25 first cold reduced on a contin 
Standaré cokes ........ 1. : ; : basis it was to be expected that 
ta vS 1.55 1-50 Gay all of the various menufectu 
Pest cokes .-... 1.19 1.50 1.70 operations would be changed from ba’ 


Yenners” special cokes ’ : 2. to continuous operetions. Plans © 
? = a ae dis oe continuous tinning took only af 


years, ené in 1937 the first commercie 
- electrolytic plate was produced. 
g carried 0.5 lb. of tin per base 
and was usec for the t.anufacture of cen ends end closures for dry proucts. The principal requirerent » 
a ospheric rust resistance and, upder the conditions of distribution in the domestic market, this we cht c 
bin gave satisfactory perforzance. “~- 


Fortunetely, in the late thirties experi:entel packs were cade of e number of food procucts in be 
plein ané inside enameled cans fabricated from the 0.5 lb. plete. It was found thet the plein cans becam 
hyéroren springers ine very short tine but thet many of those mede from enameled plate had e satisfacto 
shelf life. The results of exceriuental packs of two relatively non-reactive proéucts in plates nade of t 
ame heats of steel are shown in table V- 3 


) T,PLE V. COMPARISON OF CORPOSION NES 


Storare at 100°F 


Days to Days to Days to Days to 
Plate | Enareled First Failure 50 % Failures| First Feilure | 50 % Feilures 


———————————— ——————— 


1.25 1350 1410 0 at 2700 days 
0.5 135 1380 0 at 2700 deys 
Ooo rt 450 609 1020 


1 chicken Noodle Soup | 1-25 ; 990 1320 0 at 2560 days 
| " ” 0.5 1440 1500 © at 2580 days 


510 1050 


- 0.5 33 


inentel packs, plus the re 
red in the Pacific in 1941 the results of these exper - | 
of Silt in a PETS: and 1.25 1b. hot fipped plates, and on chemically treated and untreated a7 . 
“utilized to vroject a four stage program of increasing tin conservation (.¢ pee ay success © is p: 
indicated in table VI. For comparison purpose figures for 1950 are also cited. 


TASBLE VI. TIN COUSZRVATION STATISTICS ( 9 ) 


Tin applied on 


+ 


rn L~-T) val I 
Beart rrodnets Tin Mill Products Cumulative Tin Savings © 
Sas rt rae ; lone tons Av. lbs./base box long tons ~~ 
8 eee = 
2 1.51 es 
1940 3,269,966 40,189 ee a al 
- 1941 4,551,597 46,650 oe eae 
r] 1942 3,333,633 29,404 mae 28,614 : 
Pp} 1943 2,698,108 22,640 me 43,263 
P1944 3,316,621 26,5357 ei ae 
2 50 
| 1945 3,653,600 27,400 
| . 75 a 
37,450 we 
i4 gis 5,516,211 (estimated) 


D eu led electrolytic plxte- In 1942, the War 
nwo j onservation propre was ename ; tet i 
The Fk-horse! Solan gon truction of 25 electrolytic tinnine lines with é rated annual capacity a 


Sroduction Boare authorized the cons 
KXKIK-5S 


wwM_——<.x-7™{\A™™-— 


Fi 
a typical line is shownin figure 4). eh, ee. Ae 
This program was intended to take 7 7 
care of major can requirements in 4 : 
‘tthe event that length of the war and 
attrition of the stock pile demanded 


the elimination of hot dipped plate. 


The need to conserve tin 
rocketed the development of electro- 
lytic plate. The developnuent took 
place so fast that a number of aiffi- 
culties were encountered involving 
problems in can soldering, enamel 
adhesion, and corrosion resistance 
( 10). Most of these have been over- 
come, and today the plate is quite 
satisfactory from the standpoint of 
solderability and enamel adhesion. 


During World War II inside EM 
enameled 0.5 lb. plate, outside ei- ; 
ther plain or enameled,was used very 
successfully for many low acid prod- 
ucts such as peas, corn, meats, and 
fish. The use of enameled electro- 
lytic plate was further extended 
when it was found that for many mode- 
rately corrosive products normally 
packed in plain hot dipped cans, 
composite cans with ensmeled electro- 
lytic ends and plain hot dipped bodies 
performed very satisfactorily. In 
most instances the shelf life was 
the same as for cans made throughout 
from plain hot dipped plate. Products 
packed inthe composite cans includ- 
ed green beans, carrots, peaches, 
pears, etc...( 11 


of 1,650,000 tons. (A photograph of | ¥ 


¢ f j 4 we mS ‘ J 


Fig. 4. Electrolytic tin plate line. Electro-plating tin on strip 
steel. United States Steel Corporation. 


The successful experience 

with enameled 0.5 lb. plate encouraged the trial of even lighter coatings of tin. While the war was still 
in progress, and to a much greater extent later, 0.251b. plate was employed for a number of products. After 
the war 0.251b. plate became the standard plate for beer, pet foods, shortening, lubricating oil, and paints. 
In the case of some of the non-aqueous products, it is possible to use plain plate, but with all aqueous 
products inside enameling is required. It is significant that the present order restricting the use of tin 
specifies the use of enameled 0.251b. plate for many of the products where enameled 0.5 plate was used during 
World War II. 


The percentage of plate electrotinned 


increased steadily in the post-war period as ABLE VII. PRODUCTION OF TIN PLATE - 1944-1950 
well as during the war years. Table VII shows 


the relative percentages of electrolytic and Yy Hahieos Per Cent Per Cent 
hot dipped plate produced from 1944 to 1950 (12). ae “srg Pa age Electrolytic “ot Dipped 
The use of 0.25 1b. electrolytic plate, 
as sLown in table VIII, has increased very rapid- 1944 eee pace eich £60%2 
1946 2,855,850 S2el €7.9 
Since 1941 considerable research has been 1947 3,710,808 43.1 56.9 
directed toward the improvement of the cor- 1948 3,952,200 45.2 54.8 
rosion resistance of plain electrolytic: plate 1949 3,692,823 53.9 46.1 


( 14 ). As pointed out previously, all cans made 1950 4,752,244 59.2 40.2 
of 0.5 1b. electrolytic plate and packed conm- 
mercially with aqueous products must be inside 
enameled in order to obtain adequate shelf life. 
u.any experimental packs of plain cans fabricated 
from 0.5 lb. electrolytic plate have been made, 


TAELE VIII. USE OF HOT DIPPED AND ELECTROLYTIC PLATE 


however, and the results are extremely interesting. IN CAN MANUFACTURE ( 13 

The results show a wide variation in Percentage of Total 
corrosion resistance. Some cans made of plain 
0.51b. plate have a longer shelf life than cans Hot Dipped (1.50% 
made of plain 1.25 lb. hot dipped plate of good and 1.257 #f 25 
quality. Others fail in a very short time. It NR Ss Cn ee ne af it 
has been found that differences in corrosion re- 47.6 16.8 0 
sistance exist between edge and center of a par- 44.5 22.8 0 
ticular sheet, and between the head, center, and 38.7 55.4 0 
tails of a single coil of electrolytic plate. 35.9 40.6 0 


One of us (15) has published examples 
of this variation in corrosion resistance. In 
one particular experiment, six different mills 


were asked to supply ten sheet samples from the head, center, and tail of each of five aifferent 
coils. 
each mill the steel was all from the same heat and each coil was annealed in a different annealing boa. rhe 
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pils were tinned at two hour intervals, andthe orientation of each of the sheets was marked so that it was 


wn which were the top and bottom sid 
a PT thces or the sheets. sides of the strip as it passed through the electroplating bath,and which ~ 


Upon receipt at the laboratory, plain 
No. 2 cans were fabricated in such a menner 
that areas from the left edge, left center; 
right center, and right edge of the top sides 
of certain sheets were on the inside of the 
test cans. An equal number of cans were fabri- 
cated so that the corresponding areas on the 
under sides of other sheets were on the inside 
of the cans. .The cans were packed with dried 
prunes in water and stored at 100°F. Dried 
prunes were used because they ere available 
all year and because comparative results can 
be obtained with prunes more rapidly than with 
other food products. Each week the cans were 
examined and a record kept of the number of 
weeks that elapsed before each can failed due 
to the generation of hydrogen through corrosion 
processes. A flip vacuw: apparatus, used in 
determining the rate at which the cans failed, 
is shown in figure 5. 


The data obtained showed some very 
interesting differences between the heads, 
centers, and tails of certain coils, differences 
in performance of top and bottom sides of the 
sheets, and differences between edge and center 
areas on the same sheet. However, for sim- 
plicity, the data are all shown in one fre- 
quency distribution curve in which the days to 
failure are plotted against the number of cans. 
Firure 6 (p.@) illustrates the wide spread in 
corrosion resistance obtained in the 2.5 1b. 
electrolytic plate from the six mills. This 
wide spread in corrosion resistance of plain 
0.5 lb. electrolytic plate has no influence on 
the shelf life when the plate is inside enameled ~ 
and used for non-acid foods such as most vefe—— 
tables, meat, and fish. S 


Heving pointed out the variation that — 
existed in the corrosion resistance of plain 
0.5 -1b. electrolytic plate, this laboratory 
. joined with the producers of electrolytic tin — 
plate ina comprehensive research program. The 
. mg plan of attack was to attempt to learn why 
certain samples gave excellent corrosion re=- 
sistance, and then to raise the pees ris 
; j rrosion resistance to equa at o 
| ig. 5. Flip vacuum tester - Determining rate at which cans pee cextaee sean etain eleceeonseae aleee 
ST aia with oorrosion resistance equal to common cokeS ~~ 

could be developed, a sizeable savings in the 
even if the plate bore 4s much as a pound of tin per 


‘eost of tin and organic coatings would be achievec, 


base box. 


j a to be a most 
: and making the corrosion resistance more uniform has prove 

c iffi sche Peon ote a omonatrated that the variation in corrosion resistance is intinets ae bes 
Dre annealing treatment and that the factors respo ete 
“sone nat due to eeereree ty 0 pharite aie cote Of attack of hot dilute hydrochloric acid on a specimen 
. be deacnstrated 3 etry nhibition of acid attack denotes presence 
ena this pheno ? DONE cared aie hank paige ee 5 absent. Increasing derrees of inhibition 


¢ enomenon has been: 
: pe econ tion and a linear rate of attack with time shows it is ebsent =) iis ae 008 ot ay ace 
eats j @ to shov increasingly less desira root tecrables aan 
| in acid attack are 2 pl coma ther undesirable, but less easily i 

f 


2 - ths of an inch. electrolytic plate because it does not re= 
meee 20 = 40 oe cae Pe thee test has been devised for the finished 


r ht to 

@ifferences and these are thoug n to) the 
"ceive the same preparation Eoieive some measure of tin's ability Oe furnish electro] a, ae 
Plate which is considere : nt correlations with pac od the major problem at present is to 


iron and between the . “matter is fairly well understood rte 
be h nology of the matte known to make a usable product. 
appears that the tech ey y what is 


head 
mene some Econom ifi ress, and, although much work still lies 4 ’ 
f se care gta ache jally this year. Table 
f ive research E ; doubtedly be packed commercia.ty 

wt cane nade of plain 1.00 1b. electrolye7¢ reas ses cade in 1949 in cans fabricated from lobe of tin 


(p. 8) shows the results ‘e Ley expsrinertt packs oat. plate, and even the 78 thik 
% ste 


to 

‘plate produced from one hea dipped plate 
: to the hot PP ing 1.00 i“ 
quite satisfactorily relative form. If plate bearsne rind wide -spread applicat 
marine weiee ta rode expected 7° omperable with the above lots, it should 
‘sistently with corros on re sive products. 
in the packing of moderately corro ei ch’ tose ee 


ic plate 
Development of an electrolyt Pp ‘nail 


errr s—~—S—CS 


+ 
» 


t have to be inside enameled may also widen the 


field of application of the "ciffe- 
rentially" coated electroplates 
(16). The latest tin conser- 
vation proposal, “differential” 
coatings, are so new that the first 
samples have just reached can manu- 
facturers. The possibilities of 
the pletes, however, are the subject 
of considerable speculation. 


Successful application 
of a light coating of tin on the 
side of the strip which is to be 
the outside of the can, anda 
heavier coating om the other side 
could save large quantities of 
tin. The amount of tin on the 
outer side coulé vary from none 
at eli to 9.25 lb. per base box. 
In fact, it may be possible to 
chemically treat the outer side 


of the steel or plate it with 
some metal other than tin. The 


latter type of coatings have been 
designated “dual” coatings. 


The tin coating on the 
inside of the can might well be 
0.25 lb. on plate thet is subse- 
quently enameled and used in cans 
for relatively non-reactive prod- 
ucts. When electrolytic plate 
with proper corrosion resistance 
cén be produced consistently, 
heavier coatings could also be 
applied for use in plein cans in- 
tended for toderately reactive 
products. 


One of the important tech- 
nical problems involved in the 
manufécture of differentially 
coated plate is a fool-vroof 
methoe of distinguishing between 
the sices intendec for the inside 
and outside of the cans. One mill 
has tried applying a thin film of 
peli. oil in a characteristic pattern 
from a roller coater to one side 
of the strip immediately before 
the melting operation. Because 
of the difference in interfacial 
tension, the tin on oiled and 
unoiled areas melts differently, 
and the side bearing the charac- 
teristic pattern can be dis- 
tinguished from the opposite side. 


5. Chemically treated 
‘and untreated steel 


Steel, commonly calleé 
"black plate" in the can :.anufac- 
turing industry, has been used 
for many years in ths United States 
in the fabrication of pails, lard 
drums, tobacco cans, and other 
types of containers. Performance 
of the plate for these applications 
has been fairly successful but 
difficulties of two types have 
been encountered. The first is 
the rusting of plate in transit 
between steel. mill and factory or 
in storare at the latter location. 
Application of rust preventative 


oil to the vlate is a semi —successful approach to this p 
The second difficulty isa threadlike rusting of the steel 


conditions. 


7. 


* 
: 
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Fig. 6. 
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Days to failure 


Frequency distribution curve of corrosion results. Dried prunes 
in water packed in No. 2 cans made of 0.5 lb. electrolytic plate. 


TAPLE IX- COMPARISON OF SHELF LIFE OF CANS MADE FROM HOT LIFPED 


AND ELECTROLYTIC FLATES - Plain No. 21/2 Cans - 


-_———— eS 


100°F Storege 
NES TO 
Days to Days to 


Froéuct 
First Failure 50 w Failure 


Plate 


Peaches (Hot Dipped) 
(Electrolytic) 
(Electrolytic) 


(Electrolytic) 


570 
570 
3590 
500 


More than 570 
..ore than 570 
540 
360 


(Hot Dipped) 

(Zlectrolytic) 
(Electrolytic) 
(Electrolytic) 


510 
450 
560 

Not packed 


Nore than 570 
480 
420 


roblem but is not effective under all conditions. 
surface underneath the enamel coating under humid 


This type of corrosion is best controlled by chemically treating the plate to produce an inert. 
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inorganic film on the surface of the steel. 

Untreated black plate, called i ae 
roces ’ ed C.M.Q. in the United States, is not used fi 
processed food products. iS anavten ss ten be at the’ steel. onamel, thtesteoe ata the most 
* Bond D ion. ust before World War II, however, “ti oi 
iecine etect “reapers ie adapted to plate for cans intended for thermal wTJoccaing (ed. i aa 
Eeyvstals which adhered Berets tha Slate +3 : and Be tee ra of phosphates, forming a deposit of 

uring a Cc 

,an excellent substrate for enamels and also Sateeatc mbes Na abba provided 


The treated plate was successfull 
y used for the ends of cans for corn, peas, meats . 
products with a pH above 5.5- Due to the difficulty of soldering, usage anteml ieee eee 


bodies of the cans. Because of th mi 
MS seo tier the war. e limited applications of the plate, production ceased when additional ti 


ll. SOLDERS 


To conserve tin during the war years, 
the can manufacturing industry was required to 
use solders lower intin content than the 57 per 
cent tin — 63 per cent lead conventional can 
making solder. Research quickly established 
‘that alloys containing from 30 to 10 per cent 
tin were unsuitable due to the occurrence of 
" hot-breaks ™ and poor creep resistance. At- 
tention then turned to the higher tensile 
strength solders. (A photograph of apparatus 
for determining solder flow is shown in fis.)s 


An alloy conteining 97-1/2 per cent 
lead and 2-1/2 per cent silver was used quite 
successfully during the early part of the war. 
Later it was found that the silver could be 
replaced by tin. This "low-tin" solder, con- 
taining three per cent tin and the remainder 
lead, is now used inmost can making overations 
in the United States ( 17 )-. 


The- three per cent tin - 97 per cent 
lead alloy is more difficult to apply than the 
high tin solder and a number of changes and 
adjustments on the lines mst be made. The side 
seams are not quite as rust resistant as when 
37-63 solder is used, but, as shown intables xX 
and XI, are much stronger. 


In this "blow-up" test, a fixture is 
attached to the can body opposite the side seam 
and air pressure is applied eta constant rate 
until the seem fails. Ten cans are included 
in each lot. 


In this creep test, cans packed with 
beer are stored at an elevated teuperature. 
The pressure of carbon dioxide at this tempe- 
rature causes creep failure or the seams. AS 
the table shows, cans soldered with 3-97 alloy 
are much more creep resistant. sel eee 

n which air is main ained inside i 
et? conavent pressure and the cans Fig. 7- Solder flow apparatus. 
are immersed in oil at 250°F. until the seams 


Re eae a.” Sale tacked i t bins proximately 100 inches high 
in which empty cang are 8 acke n storage ns ap £ 

Lap faiiure arely Show any raiture of cans soldered with low tin alloy, while from 2 to 200 failures 

ber thousand cans is the usual range for cans soldered with 37-65 alloy. 


TABLE XI. SIDE SEAM CREEF RESISTANCE TEST 
(120°F. Storage) 


Side Sean Failures 


TABLE X. SIDE SEAM STRENGTH TEST 


Blow-up Pressure 
p-s-i- 


No. i 2 


Solder Plate Can sizé Mo.} Mos. 
Solder) *#*8*— | ——_ 


Min.| Max. | Av- 
Solder Can size : 
95 37 -63| -50 1b. E 211x 4135 
37-63 211x 7 78 | 105 pee 
vent 3-97 -501lb. E 211 x 415 


e117 415 | 144 (157 | 152 
(Peer) 


(Beer) 


3-97 


the case of the larger cans, the use 
of circumferential beads in the can 
body to increase the resistance ‘to 
panelling and denting. In the last 
several years the effect of design 
and spacing of beads upon panelling 
resistance has received increasing 
attention. Table XIII illustrates 
the increase in panelling resistance 
obtained by changing the profile and 
snacing of beads in 404 x 700 cans 
made of 100 lbs. plate. 


Figure 12 illustrates the 
type of wide, deep beads now employed. 


TABLE XIII. PANELLING RESISTANCE 
OF 404 CANS 


Panelling 


Resistance 
Type of Body (lbs. per 


sq. in.) 
Unbeaded 


Old style, narrow 
and shallow beads . 


New style, wide and 
deep beads 


Comprehensive packing and 
Shinning tests have shown that the Fig. 1l. Monney viscosimeter - Measuring the rheological proper-=" 
new design greatly reduces the hazard ties of sealing compounds. 
of panelline cans for tomato juice f, 
and other products which are filled 
into the cans at high temperatures. However, r 
in deciding whether or not to bead cans, a 
mumber of factors other than panelling re- 
sistance must be taken into consideration, in- 
cluding enamel fracture, solder fracture, re- 
duction in shelf life, and loss in height of 
can. 


VI. SIDE SEAM STRIPING 


For many years, dry pack shrimp cans 
were "side seam strivec" on the inside to re- 
pair fractures in the enemel coating and elimi- 
nate black sulphide discoloration. A thin 
coating of a rapid drying enanel is sprayed 
inside the fabricated can body, covering the 
side seax, and the can is then baked for seve- 
ral minutes in an overhead oven. Many beer 
cans are also side seam striped to provide ad- 
ditional coverage at a vulnerable area. 


Application ofa side sean stripe in- 
creases the shelf life of reactive products 
such as cherries, berries, etc... by at least 
SO per cent. With a side seam stripe, e longer 
shelf life is usually obtained with standara 
coke plate (1.50 1b.) than with unstriped cans 
made of best cokes (1.70 1b.). Because of the 
tin shortage, it way be desirable to side sean 
stripe cans made of enaxeled 1.00 lb. electro- 
lytic plate. These cans could probably be enm- 
ployed as alternates for unstriped cans made 
of standard cokes (1.50 lb.). 


Table XIV lists the results to date 
of experiznental packs of red sour cherries in 
cans meade of inside enameled standaré cokes, 
common cokes, and striped and unstriped«#1.00 
1b. electrolytic plate. All four -lots were Fig. 12. Beaded 404 x 700 cans 
made from the same heat of type L plate at one bead profiles. 


- Showing differences in) 
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he remainder at 70°F. 


above lot. 
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ll. After ; , 

packing oN ag ead in - comuéreial cannery, approximately 50 cans were stored at 100°F * 
emove hydroren springers. _eoepltaey wet Fup periodically to ‘devermine Favelas corrosion: anaea 
sistence than the time to the first Fathure o 50 per cent failure ie aapetter 352 corrosion a 


TABLE XIV. SHELF LIFE OF ENAMELED No. 2 CANS PACKED WITH CHERRIES. 


100°F. Storage 


Plate Side Sean Days to Days to Days to 
First Failure 50 % Failure First Failure 50 % Failure 
1.50 1b. HD No 320 421 477 4.8 % - 625 eps / 7 
1.25 1b. HD No 194 317 359 21% - 625 deys 
P1.00 1b. E No 320 a 
404 440 13 % - 625 days” 
1.09 lb. E Yes 434 (2 % failed at (2.5 in vac - i 


The proposal to use side seam striped cans made of 1.00 lb. electrol | n 
proposal P ‘ ytic plate is, of course, co 
tingent upon the ability of the tills to produce consistently plate with corrosion vosistenan sinitas te bhe 


70°F. Storage 


Days to | 


625 days) loss 625 days) 
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|. INTRODUCTION 


This report deals almost exclusively with developments relating to cans made from steel sheet, main- 


ly tin-plate. 
At the first glance one might wonder if such 4 seemingly simple item as 4 tin can has undergone 


any development or 4s in any state of progress. 

t even be inclined to question if the changes having taken place are really improvements. 
If a can a auras been made say more than fifty years ago, is compared with a can of to-day one will notice 
that the metal thickness has been reduced as also the thickness of the tin coating. 


The ends would probably have been soldered on to the old can instead of having been doubleseamed. 


One might argue that the reduction of the steel thickness has reduced the mechanical resistance of 


he tin layer has reduced its chemical resistance and that the — 
Mc ieition pe ep SURE onto taering' of a the risks of leakage. This is also {a., 


of say 1880 is technically as well as economically impossible 
Bone way true Due ope cerlasti Beet etant.c t work has the tin can of to-day gained its position, 
technically as well 4s economically. 


I shall try to give a picture of the 


the tin can to-day- 
1 s not intended to be exhaustive, it is limited by the 
encrpe Like to stress) tet ay ey of what amounts to the developments of the can making indus- 
meee. phat harety gg oe isting" industries during the last decades. The conditions are still very widely va- 
mee 8s well &. eakiey to the other. Different canned products, the sizes of the markets, etC.-- make for 
a pers hg (7A ight manufacturing method in one place completely impossible in another. Even bean 
ogee Bees eae naybe used, and undoubtedly will be used some day, their introduction may take a rather 
re ne eo Se some places and go quickly elsewhere. 
; The total picture js thus very inhomogeneous ona tS 
and his evaluation of what are the more or less importan p 


more important factors which are determining this position of 


on is bound to be biased in his opinions 
f the situation as 4 whole. 
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icial biased and limited in its scope, bu 
11 aware that my treatment must be superf ; 

hope Piece cee that it will serve some useful purpose in trying to give a rah cheese: bag a in eae 
Soi aieote of the tin cans or rather the can making industry, its present status an ie 


the future. 
We treat first the "raw materials" or basic components of the food cens, then the manufacturing me 


thods, the handling of the cans in the canneries, the general properties of the cans themselves and finall 
the research work in progress. 


ll. BASIC COMPONENTS 


|. Tin plate 


a. Steel sheet and strip 


j tion of cold-reduced tin- 

most marked improvements here during later years have been the introduc 
plate. ic is being ficatee in a@etail in another report and I shall limit myself to the mentioning only o 
some of the properties of the cold-reduced plate which are of paramount importance to the cen-making an 


canning industries. 
These properties are : 
1) controlled temper (stiffness) ; 
2) reduced variations in plate thickness; 
3) better flatness of plate; 
4) more even mechanical properties in different directions on the sheets; 


5) improved corrosion resistance; 
6) introduction of larger sheet sizes. 


The controlled temper has made it possible for can makers to specify more exactly than before the 
most suitable type of plate for a certain job, from extreme deepstamping on one hand (demanding a soft plet 
to manufacturing of ends for very large cans on the other (demanding a stiff plate to avoid excessive thic- 
kness of the plete). 


The possibility of obtaining, between certain limits, the most suitable plate stiffness for can bo- 
dies also reduces the risks of "fluttins" i.e. ensures the production of smoothly round bodies instead of pal 
ygonal ones. 


The reduced variations in plate thickness are definitely necessary to utilize modern high speed au- 
tomatic can making equipment with full success. This equipment, as mentioned later, is precision-built and 
also demends precision and uniformity of the mechanical properties of the plate. 


Even to-day the variations of plate thickness in the best normal standard tin-plate on the market 
are large enough to meke the can-maker long for and ask for a plate of even more uniform quality, and it is 
not at all impossible that the tin-plate mills and the makers of the rolling equipment will be able sooner 
or later to satisfy the can makers and canners in this respect. 


The improved flatness of the plate is also of major importance when the plate is to be handled by 
high-speed automatic can making machinery. This is especially important for the automatic feeding machines 
which deliver the plate to cutters and slitters as well as tothe printing presses for decoration or the roll- 
er coaters for lacquering. 


The even mechanical properties across and slong the sheets heve tiade it possible to a large extent 
to disregard the rolling directions of the sheets. This gives more flexibility in utilizing the plate for 
various purposes and contributes to better economy of manufacturing. It is no longer imperative to have the 
ond ears positioned ina certain relation to either the length or width of the plate depending on the roll- 

ng direction. 


The improved corrosion resistance is of direct importance to the canner and the ultimate consumer. 
The cold-reduced plate can be made with a smaller content of certain corrosion-promoting impurities, notably 
phosphorus, than pack-rolled plate. This has resulted in a definitely increased shelf life of many canned — 
products packed in cans made from cold-reduced plate as compared with packing in cans made from pack-rolled — 
(hot-rolled) plate. | 


4 
The possibilities of using increased sheet sizes without undue costs have made it possible for thell 


can making industry to increase the output from some of the industry's expensive equipment, especially the 
printing and lacquering plants. 


The larger sheet sizes also make possible more economic combinations of various details to be made 
from the sheets and thus improve the flexibility of the plate material in production plenning and help in 
obtaining economically satisfactory results. 


4 
It will have been understood from the examples given above that the introduction of the RE 
sheets and strips has been very important. The production of cold-rolled plate in U.S.A. more or less revo- 


ror ieee the industry during the years 1933-1938 and the last hot-rolled plate was produced in U.S.A. in 


The other tin-plate producers in the world are following the same course and are also gradually re- 
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Placing the hot-mills with cold-rolling equipment. This process has already started some years ago. 


b. Tinning 


7. we 


! The other important development in the production of tin-plate h j 
of high-speed electrolytic tin-coating methods. : - © has of course been ee 


Electrolytic tinning has been carried out on a smaller scale for 
quite some time, but - 
portant step in the development of the electrolytic tin- plate may be said to have been the ine tal eee 
1937 of a pilot line at the Gary Tin Mill of the Carnegie Illinois Steel Corporation. 


Since then the electrotinplate has become increasingly important and mak - 
| the total quantity of tin-plate produced in U.S.A. ihe . akes to-dey ut eo ¥ 


Erection of electrotinning plants is also going on or is planned elsewhere. 


One plant in Great Britain has already been in production for several years. ; 
) Electrotinplate was also produced elsewhere, for example in Germany and in Sweden during World War 
‘ar 
II. Neither the quantities nor the quality can however be compared with what might be calle ie " n 
type" of electrotinplate of to-day. ‘ = a these 
/ 

The electrotinplate was originally introduced as a low cost product, the production bei made poss—- — 
ible by the installation of the continuous cold-reducing mills. ‘ = : = 

It has however during World War II and may be even more during the last year been the basis of the | 
saving of tin, which is scarce, especially in the United States. 

The successful use of electrolytic tin-plate for many canned products has made it possible to mate- 
rially reduce the consumption of tin for can manufacture. It has thus been stated that whereas in 1941 41,000 
tons of tin were used toproduce 25,000,000,000 cens, in 1950 only 31,000 tons were used to make 33 ,000,000,000 
cans in U.S.A. 

The details regarding electrotinplate are dealt with in another report, and it may be sufficient 
here to mention only the fact that the improved methods of fusing the electrodeposited tin-film and obtain- 
: ing a very thin intermediary layer or a tin-iron alloy between the tin-film and the steel base has impr 
the electrotinplate of to-day, 4s compared with earlier attempts to make electrotinplate. ; 

Also the chemical treatment to obtain a slight but uniform and protective oxide film and the deve- 
lopment of efficient methods to give the finished electrotinplate an exceedingly thin, but however, practi- 
cally very important oil film on the surface has been very important. 

How intricate this last problem is, may be envisaged, when one realizes that it is a question of 
applying an oil filma thickness of eround 1/100,900 of a millimeter, and keeping the thickness of this film 
reasonably constant. a 

The last improvement inthe producti 


oF 
% 


on of electrotinplate is the manufacture of differentially tin- 
ned plate. This plate has 4 aifferent tin coating thickness on either side. Tin economy can thus be at- 
tained by locating the tin where it is really needed i-e. on the side of the plate which is going to be the 
inside of the food can, and using only the minimum necessary for rustprotection on the other side of the 


steel sheet. , 
The use of the electrotinplate has given the can makers some new problems to solve both when it | 


comes to the printing and lacquering and also soldering, but these have normally been solved without too 


great difficulty. ‘ 
The thinner tin-film used makes inside lacquering necessary for all processed food cans. The poss- 
ibilities and limitations for the use of electrotinplate for processed canned foods will be dealt with lat- 


er one 


ing -plate coated by © 
e uniformity of the tin coating on electrotinplate compares favourably with tin-pla 
ene. In the tatter case quite large variations in tin-film thickness are normally found even on one > 


single sheet. 


2. Sealing compounds \s 


When the ends are joined to the bodies of open top food cans by doubleseamwing, a sealing compound | 
of some kind is necessary to make the doubleseam microbetight viz moisture and airtight. “ : 
ts via rings made of so rub- 
sealing compounds have peen tried, from paper gaske : 
ber Bee eiete i ganized” to the periphery of the ends to the liquid sealing compounds which are used to 
’ 
day in most countries. ; 
i he compound is solid when the ends are 
i a ™ compound may be slightly misleading as t ; 
ae eon Sita perthe- con. The compound is however applied in liquid state and dried afterwards 
The introduction of liquid compound has been of no small importance in connection with making high 
ow cost production of food cans possible. 
The cost of compound and its application has been reduced, 
jquid compound makes 
however that just as the Lliqui 
= a titoa ance cans possible, its use also demands : Page minimum oO 
serena alosine machines 4s well as of the persons in charge © . 


The first liquid compounds were based upon natural rubber latex. 


and uniformity of production achieved. 


the production on high speed automatic 
: f precision and reliability 


| 


They have however been developed 


speed 1 
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further, first by introduction of rubber dispersions and solutions based upon netural rubber, and later By 
the introduction of synthetic rubber and of “plastic” materials. Line’ prou 
Research work iscontinuously being carried out with a view to further improving the sealing proper- 


ial types of compound suitable for 
their storage properties in bulk, and spec 
Beereces detalied Piste tecave satan ened out by cooperative efforts of compound manufacturer, can maker 


and canner. 
isting compounds and compounds espe- 
be mentioned the production of oil and fat res : 
cially eerie toe bait covers which are to be doubleseamed on to cans bape injection of super-heated steam 
in the head-space right below the cover, just at the moment of doubleseaming. } 


hines has undoubtedly 

mproved types of compound in combination with improved closing mac 

been of cea cone’ Sorat enon in making possible the canning of great pt ps beat of Cae 
oducts with spoilage figures, due to leakage, down to substantially less than of a <5 at ue ae 

over be said that results as good as these can only be achieved when all links in the produc 

resulting in the finished filled and processed can are functioning properly. 


3. Interior lacquers 


Interior lacquers of different types have been used and are used for protection of the inside of 
cans for various canned foods. 


loured 
The object of the lacquering is to protect the natural colour of the product ( strongly co 

fruit siete), to avoid unsightly staining of the inside of the can (many vegetables and meat products), 
or to protect the tin and/or iron against corrosive action of the product (many fish products, crustacea and 
certain acid products). 


The canning lacquers have mainly been oleo- resinous lacquers based upon the use of natural drying 
oils (linseed-oil, ora and natural resins (copal). To obtain protection against staining of the 
jeans due to sulphurcontaining products small quantities of zink oxide are added. 


This “ original " type of can lacquer is still used. The demand for improved quality characteris- 
tics as: better adhesion to the plate, a more perfect coverage, better fabrication properties, a harder and 
tougher and more impermeable film, better flavor characteristics etc,has led to a great a many improvements in 
later years. Quick baking of the lacquer on the sheet is also of great importance to utilize the lacque- 
ring and baking equipment in an economical way. The demands on the quality of a lacquer are twofold and in 
a way contredictory. To obtain optimal protective properties for a certain product for a given type of can 
produced on a given type of equipment, a highly specialized type of lacquer may be desirable or even neces- 
sary. On the other hand is the reduction of the number of different lacquers to be held in stock also in 
many ways important. This means that there is also a demand for what one might call a "universal" lacquer. 


These demands have led to the development of very many different types and qualities of can lac- 
quers. New drying oils like dehydrated castor oil have been used and also synthetic resins of widely varying 
types and properties. 


It will be going too far to try and give a detailed picture of these various and varying types of 
laccuers here. 


Some new types of practical interest may be mentioned. One is the phenolic type. The pure pheno- 
lics are chemically very resistant and impervious. They have therefore very good "sulphur-protecting" prop- 
erties without any addition of zink oxide. 


They are however not very suitable for deepdrawing purposes and they are rather sensitive to the 
/surface conditions of the tin-pleate. Adhesion of phenolic lacquers to oxidized tin-plate can be rather poor. 
They are mostly used for solid meat packs but even for fish products. Speciel types of slightly modified or 


even pure phenolics are being used for deep drawn cans for sardines in U.S.A. and the corresponding brisling 
packed in Scandinavia. 


Vinyl-type lacquers are being used for several special packs, notably for beer packed in flat-top 
cans in U.S.A. due to their very good flavor characteristics. The vinyl lacquers are even very pliable and 
stand deep drawing well. Some of them have rather poor adhesion but great improvements heve been made in 
this respect. They were originally also prone to disintegration upon prolonged heating on tin-plate but this 
is being overcome by addition of stabilizers. 


Use has even been made of the fact that onecan make lacauers being mixtures of two different types 
which after being applied to the plate will segregate or stratify so that a layer with good adhesion proper- 


ties lies next to the metal whereas the other component @-g- showing very good flavor characteristics lifts 
to the surface of the lacquer layer. 


ol ni, ae, tela aps ai 


Recently some special resins of the socalled Epon and Geon types ere being investigated for their 
suitability as canning lacquers either alone or inmixture with other resins. They are however to-day rather 
expensive but seem to offer interesting properties. 


oe a EE — a 
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4. Outside decorating materials 


The outside decoration of food cans which are not tobe processed does not offer any problems apart 
from the ones accompanying normal tin-plate decoration. But the manufacture of food cans with outside deco- 


ration with designs of the same type as can be had on paper labels, and which stands successfully up to the 
very severe processing conditions that may be encountered, presents a ‘great many. problems. 
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: The demands to be met are : 


: 1) no complications in the decorating process; 
2) good gloss after processing; 
3) no changes in appearance of colour or bleeding of colours; 
4) no peeling, blistering or other similar faults; 
| 5) sufficient hardness of surface to withstand a reasonable amount of handling. 


Decorated cans with designs of a rather sim 

, ple type, a limited choice of colours and ¢ 

-. at pipe directly on the tin-plate have been made and used for a good many years. Also nore eleboni 

Mio cieties base end alle + omg low temperatures and short times. Decorated cans using ea white pide 
allowing e use of the modern methods of naturalisti 

most any motive, are however a fairly recent development. stic colour 25 


‘hey are to-day becoming of increasi ractical im 
Meee tee ana in furore. ng p portance in several countries, both in the Wes- 


Such decorated cans are now available which will withstand. rocessing at temperature - 

for several hours in steam retorts. Corresponding processing in ated filled retante eee ees on 
aifficult problem as the properties of the water can vary very much from one water supply to the other. Cans 
that give an entirely satisfactory result in one place may be a complete failure under other conditions of 
water supply. Work is going on however to solve also this problem. 


So far the decoration problem is really completely solved only for the can bodies end to some ex= 
tent normal can covers. “ 


An entirely satisfactory system for process resistant decoration of deep drawn cans, with the same 
optimum properties as described above does not yet exist but it may be said that this problem is also very 
probably near its solution. 


: The development of the process resistant decoration has meant the elaboration of new coatings, new 
protecting finishing varnishes as well as new special printing inks and has thus made necessary the ccordi- 
mated efforts of manufacturers of lacquers as well es manufacturers of printing inks and the can makers. 


Ill. MANUFACTURING METHODS 


|. General 


The recent developments in can making machinery and manufacturing methods can be described in three 
words : speed, precision, eccnomy- High speed precision equipment is now available for most of the different 
steps in can manufecturing- 

The two first conditions can therefore theoretically and technically be satisfied but the simulta- 


neous fulfillment of the third condition, the economy,mey many times limit the possibilities ofa free choice 
between the most efficient machinery available, due to its cost and the need for very long runs to make the 


equipment pay- 
This is one very important reason why stande 


simplification is becoming increasingly important. A reduction in the 


types to be made is very important especially the reduction of the number 0 
beg over from manufacture of one type of can to another means changing of the settings of the large num- 
ber of different machines making up @ modern can making line. A reduction in the number of different cans 
to be made will also simplify the task of keeping in stock tin-plete of suitable quality and dimensions to 


snsure maximum economy and minimum can prices. 


rdization of can types or rather whet is.often called 
number of different can sizes and 


a establish an international standard of 
The attempts that have been made after the war to try an pk 

re of great importance not only for the protection of tke consumers against frauduien 
Se eee. ana Bene: t even for the can mnanufecture- 


practice, and in the international trade, but 
" ion may be of impor- 
en be worth while mentioning that such international can standardizat 
tance see the pemufecture, import and export of can making as well 4s canning machinery, facilitating the 
specification of the machines for the buyer. 


There has been & constant eS 
ing machines. The results have been u 
bon many of the machines which are going to be men ee 
somewhere , notably in U.S.-A-,; whereas they represent rather late 


be concerned. 

Cutting machines of different kinds as scroll shears, rotary plate slitters etc. working with au- 
tomatic feeding machines have been {mproved as to speed and precision. 

a ood for the automatic bodymakers, the can body-forming machines which have replaced 

Ba sthe $0.8 Gary great extent the older and more laborious methods of body-forming in most coun- 

or are re 


tries. 
The current design of such machines 4s rather similar a 


many details to suit particular purposes. 


ty varies, 
The production capaci 
cans/minute aré normal, and even higher spee 


nt work going on on nearly all types of can mak- 
degrees in different countries and for that rea- 
d here may be well established standard equipment 
developments as far as other countries may 


or most makes even if a@ifferences occur on 


but for normal sizes of open top cans production speeds of .-250-350 
as are being used in some places. 
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f aifferent can diameters, as the . 


and even tinfree plate, blackplate, has made several changes i 


The use of reduced tin coatings ly been announced that successfull high speed soldering of blac 


construction details necessary. It has recent 
plate can bodies now can be carried out. 


j for special products have 
aki t ends and also for making deep drawn cans 
b im Pier tan the old Ge cherearcisantaexta making 50-60 details perminute replaced by presses capable 
een ¢ 
of Raine up to more than 600 details per minute. sear tue Se 
at hich outputs to be achieved have both demanded and also made shih ape gprs esate ts . 
improved aie aeiadpa: civiite apparatus and other details resulting in the production of cans en p 
’ > 
drawn cans of better uniformity than before. 
This has been necessary to cope with the problems of successful handling of the ends in bent aa 
fully automatic equipment they have to pass before the finished cans with their contents are pres 
the customer. . 
been mentioned. Hand in hand with this has 
d lopment of new sealing compounds has already 
gone the me cperiient of the automatic machines for application and drying of the compounds. 


Some of these machines have also an output of nearly 600 ends/minute comparable with the production | 


of the punch presses. 


i the body at the can factory and the 
ing machines for double-seaming of the bottom end onto ; 
orres Wei ine nachines used in the canneries for applying the covers to the cans, have also been inprore 
pith ee to attaining higher output, less manual labour and increased precision and uniformity in the 
seaming operation. 


Double-seamers are now made operating at speeds close to if not exceeding 400 cans/minute. 


i mati ith special features to mini- 
hese are of course equipped with automatic feed of the covers and w 
mize the yaks of the cans jamming in the machines and causing production stops, and are generally constructed 
to give long time runs with consistently good results with a minimum of changes and extra adjustments of the 
machine settings. 


a i -day is really being de- 
It is becoming more and more apparent that the can making equipment of to 
veloped into what ek be called high speed precision instruments rather than anything else. 


> differences in the products made may not be apparent at the first glance, mt a thorough inves- 
tigation 2p Sa ean or ieee of a large number of finished cans will beyond any doubts reveal the 
fact that the dimensional variations of the different parts and details of the cans have been materially re- 
duced, and thus the possibilities of keeping a constant high level of quality increased by the use of modern 
can making methods and equipment. : 


The methods of can making have changed from those of craftsmanship to those of scientific engineer- 
ing and the can from a product of handicraft into an engineering job. 


2. Special 


We have briefly been surveying the progress in the general methods of can making and the equipment 
used. 


A similar progress has also been made when it is a question of specialties like inside lacquered 
and/or outside decorated cans. 


The printing machines as well as the lacquering machines and the driers have been improved to ob- 


tain higher production capacities,more uniform coating films and to handle the larger sheet sizes which are 
now available. 


Tandem printing presses are becoming more usual andeven 4 colour printing press combines are being 
used for tin-plate printing. Also application of the finishing varnish directly to the last print without 
drying, is being used, thus saving one pass through the driers. 


Equipment for economical post-lacquering of the most important areas of the cans, notably along the 
Side-seam, has also been developed. This equipment which forms an attachment to the normal automatic body-=- 
maker and side-seam soldering machine pemits the application of a narrow stripe of lacquer right along the 
side-seam, where the lacquer applied to the whole plate is likely to show cracks, and where also the raw cut- 
edges of the "laps" in both ends of the side-seam else might get into contact with the canned products. 


This side-striping equipment was mainly developed for beer cans but has also been used for manufac- 
ture of cans for certain other products which are very sensitive to direct contact with metal. 


The outside of the side-seam may also in some instances be lacquered in a similar way. 


Another means to improve the continuity of the internal lacquer coating is to apply, by spraying, a 
stripe of lacquer to the periphery of the end (the shoulder of the end), where fractures of lacquer as well 


as tin coating may take place due to the deformation of the metal during the manufacture of the ends on the 
punch press. 


These locations in the can are the ones where localized attack by strongly corrosive products is 
most likely to occur, and test packs with a variety of products have shown beyond any doubt that the storage 


possibilities can be substantially increased and the risks of pitting decreased by the use of such "locally — 


post-lacquered" cans. 


The side - striping can be carried out at high - speed and the end-spraying can undoubtedly also be 


stepped up in speed if the demands from the customers make the production of these "special class" cans eco- 
nomically possible in large quantities. 


A still further step is the inside spraying of the whole can body or even the completed can ( body 


XL-6 


7 


5 


and bottom end ) or alternatively dip-lacquering or spin-lacquering. 7 


These methods may give an eve 
nbd 
ost-leacquering ™ but are Pather Bea eivecs chance of full protection of the mt 7 


This principle is bein 
g used for the production of beer- 
cts like grape-juice in France. It was extensively used in Ceraany acorn bane in Gormet) =e 


Normally ver 
Bical. y y large quantities of the same can size are needed to make this type of production eco- 


The object of these special lac 
: quering methods is 
tinuous film and reduce the area of exposed a By to an ie Ot ote ite a prestioett 2 


a Ae 


In order to obtain really satisfactor . 

m . E y results very great care must even be ex 

ae “a ene of the covers else may result in the formation of cracks in See eee eeotiaa nee 

ME nen aces Sa ee erg aimee saacr pad eg seaming roller profiles are used and extreme care cabeel 
Vv k 

re pece te ischies fila. e€ ° e can during the seaming operation as this might cause fric- 


3. New principles 


methods was originally introduced for the production of can bodie 
s from blackplate, but is be 
es in eee saoectinen ciate. hin offer any very special problems apart from the bene st ee 
n - plate. e demand for high speed productio man 
problems and has made the construction of special side-seam oe ero Lines Bese mathe a 


The method is not new. It was used uite a few years 4 : 
eee 500 pan. bodles/ainute. q years ago in U.S.A. with production speeds of some- 


The welded cans have had greater practical {mpoortence in Germany and mac 
having a capacity of above 100 bodies/minute. ’ hiness:¢i6 a sais 


The possibilities of making such welding machines capable of making can bocies at about the same : 


Even if the presently used method of solderin 7 
: 1 g can bodies is fairly well " = - 
thods have been and are being tried. The most important one seems to be the 1 dite of Bideceeennae 


rate as the automatic side-seamers with soldering attachements ere at the moment being seriously investigeted. 


* Another development which wes originated by the necessity of tin-saving has been the use of low tin 
solders. 


By low tin solders one understands soldering alloys containing less than about 5 % tin, often down 
to l - 2 %, the rest being lead. The normal high-tin solders have usually contained about 40 % tin. 


The low-tin solders show in some respects improved quality properties, which make them of general — 
importance. 

The " laps * at both ends of the side-seams are definitely stronger than corresponding leps on can 
bodies soldered with high-tin solcer, probably due to the increased creep strenght of the solder. This fact 
makes possible 4 material reduction of the risks of spoilege due to "weak laps". ; 


Extensive research work carried out especially in U.S.A. and in France has shown that there are no 


health risks involved. 

It has actually been shown that even if leac is dissolved in a product, or soluble lead compounds 
added to it, the lead after a short time of storege will be " pleted out ™ on the can, and small amounts of 
tin and/or iron dissolved in its place, the latter not being in any way dengerous to the health of the con- 


sumer. 

Recently experiments have been carried out aiming at replacing the solcer by some kind of "plastic" 
cement in the side-sean, the object being saving of solder metal. 

No reports exist however showing successful use of this method of making the side - seams for cans 


for processed food products. 


A. Quality control 


ents of the can making machinery into precision instruments as mentioned 


the developm 
ane gxenes st the necessity of an improved quality control in the can 


above have cerried with it the possibility and also 
factories. : : 
aimensions of the can components are thus maintained within very narrow limits. The same is 

true of be cunts and quality of the sealing compounds used on the ends and of inside lacquers etc. 
Automatic can testers ere important parts of modern can making equipment too, helping the cen maker 


in keeping his machines properly adjusted. 
But apart from the use of the automatic testing machines further control is exerted by thorough in- 


duction. 
vestigation of random semples of the pro 
tructive inspection of these samples makes of course 4 so-called 100 % detail- 
snepectionimisseibie and the Lou-cost per can and large quantities of cans produced accentuate this impossi- 
notably the so-called statistical quali- 


reo For this reason the use of modern quality control methods, 
ty control has been and is being adopted to can making. 
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These methods are very well suited for this particular kind of production,and the results obtaine 
where such methods have been used are: generally very satisfactory. 
The same methods can also easily be adopted to many steps of the canning procedure. 


introduction of statistical quality control o 


ct that 
I may mention from personal eg aoe Pe lly reduced the proportion of spoilage. 


the double-seaming of covers in several canneries has materia 


IV. HANDLING IN CANNERIES 


inished until the cannery has 
cans have not obtained their final appearance, are not f : 

Dt iceman: the iene onto the can. For this reason the canners, and the methods they use for handling are 
partly responsible for the quality of the cans and the ultimate success and progress of the food cans. 


Great improvements have been made and are still being made in efficient handling of the cans. 


ies has been modern- 
tation of empty cans from the can maker to the cannery and in the canner 

ized. Reece or tard filling equipment helps to maintain a constant fill and reduce the risks of buc- 
kling of the cans due to overfill. 


-seaming 
tomatic double-seamers in the canneries present a definite improvement in the double-se 
Mee Aon, and. the use of high- pressure retorts or at least pressure cooling is of importance in reducing 
the mechanical stress onthe cans during processing and cooling, thus also assisting in obtaining an improved 
final result. 


The oressure cooling and high - pressure retorting demand however better double -seaming than air- 
cooling and pe may say erat the use of these processing methods have only been made possible by improvements 
in the can closing operation. 


The high-speed handling of the closed cans in mechanical unscramblers and dropehutes etc. while in- 
creasing the factory output has introduced the problem of can abuse, and increased risks of leakage due to 
dents and blows on the cans, especially on the double-seams. The hazards involved have been mastered partly 
by the use of sterile ( chlorinated ) cooling water and partly by improvements of the sealing compounds and 
the closing machines and their operations. 


V. FINAL RESULTS 


1. General requirements 


The final results asked for are of course cans which will give a minicum of spoilage dueto any kind 
of leakage and a maximum shelf life at the cheapest possible price. 


The optimal solution of this problem depends as we have already seen on a good many different fac- 
tors. The solution may even be different from one product to the other, the price of the product determining 
how far it is economical to go in trying to produce a technically perfect can. The market conditions may 
also be of importance in this respect, because they determine the rate of turn-over in the stores of the 
grocers and thus the minimum shelf life demands to be met. 


It is therefore hardly possible to give ina few words 4 generally valid statement as to what gene- 
ral requirements can be met by the average quality of food cans capable of being procuced to-day. 


It is thus i.e. only possible to utilize the special corrosion resistant types of tin-plate, which 
give maximum shelf life for certain products, but which are more expensive than the “Standard quality” tin- 
plate, if the demend for such cens in given sizes etc.. can be reliably estimated. 7 


2. Special requirements | 


From a purely technical point of view, disregarding all the problems met with when it comes to the 
practical realisation of the theoretical technical possibilities, one may however say that the development 
of the cold-reduced tin- plate has made possible definite improvements in corrosion - resistance of the cans 
anc shelf-life of the products. 


The reduced tin coating weights which have enforced themselves in several countries and the problems 


they have introduced havein general been successfully met by improvements in canning lacquers and lacquering 
procedure. 


The most important change has been the introduction of the electrotinplate, and even here extensive 
research work, which has been carried out in many countries, has shown that cans wholly or partly made from 


electrotinplate with a suitable inside lacquering can be successfully used for the majority of non-acid food 
products. 


For acid products, fruit and berries, pickles etc. the use of electrotinplate is generally not re- 
commended. It can be used however for ends for cans for not highly coloured fruit like apples, pears, peaches 
etc. The risks involved using electrotinplate for other fruit products is mainly the tendency to discoloura- 


pe of the products when in direct contact with metal, and the development of hydrogen swells and perfora- 
ons. 
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For vegetables, lacquered electro 
plate may be used, at least partly, in mo ep- 
tion of products like asparagus or onions and sour products as pick] eet ecRAERen and. bousst nee = bec 1 


In the cases mentioned above N,50 electrotinplate is the quality, which has been accepted for use. 


For many vegetables lacquered ends are used, made from electrotinplate No 25. Examples which may 7 


be cited are green beans, wax b 
etl ach Sindee eans, carrots, cauliflower, leafy green vegetables, mushrooms, potatoes and 


For products like corn and peas No 25 electrotinplate can be used even for the can podienan 


For most fi Dy , : 
eee hscts. sh proéucts Ne 50 and/or No 25 electrotinplate can be used and even for the ma jority of 


Details on the use of electrotinplate for food cans ma 
y be found in the can order N-25 i 

the National Production Authority of the U.S.A. Published results of investigations by the Reseacos Taman 

et Canning Industry show in general results, which correspond quite closely to the American 


=v a 


The question of if the electrotinplate can be used as a successful substitute or not i 

n a given 
ag pe pen Ae s Sage with an unconditioned yes or no. It will always be a matter of a 
uu ctive judgment as to what is "satisfactory" and what is not, as no generally accepted objec - 
ards exist or methods of measuring the "quality" as such. : e oa “aa 


aE 0: alias: 


In some instances cans are demanced * to have very special properties, notably e very low metal ex- 
posure. The problems encountered in the manufacture of such cans have already been mentioned. : 


The most important type is the beer can. The product is here extremely sensitive to contact with 
metal. Only a few parts per million of dissolved metal (tin or iron) may cause cloudiness, off-flevors etc. 


. Similar problems are encountered inthe manufecture of cans for products like, grape juice and for | 
various types of carbonated beverares. 


With the exception of the grape juice, these products lie outside the usual domein of the cannery. 
These special types of cans are however worth mentioning as corresponding modifications of the can manufac= 
turing methods may be used for making “special quality" cans even for difficult "usual" canned products. 


The practical possibilities ere here however, as already mentioned, governed not only by what is 
technically possible, but probably even more by what is economically feasible. : 


Other special types of cans have been developed and a rich flora of patents exist. Only few of them 
heve so far been of practical importance. Many inventions relate to easier opening of cans. 7 


Cans with very carefully scored ends, which are supposed onone hand to withstand the processing con- 
a@itions and on the other hand tobe easily opened by a pen-knife have been rether efficiently advertised but 
do not so far seem to be made on any lerge scale. Food cans with "reclosable™ covers of various types have 
also been patented and a lot of intended improvements of the can opening procedure, partly relating to new 
can openers and partly to special designs of the cans themselves. A recent patent may be mentioned, which ~ 
covers the use of an explosive introduced into the seam to make the can blow off the cover when heated. 


Other patents cover self heating cans for military or camping purposes. 


None of these special features seem however to be of great importance for cans in general usege. 
The most important development relating tothe ease of opening of cans seems to be the “on-the-wall" type of 
Can openers, which are becoming very familiar. 

They have been so successful that it is n 
the deep-drewn or the ones with soldered-on covers 

Improved types of key opening heve also been reported but have not as yet replaced the conventional 


= » 
a 


vee =| 


= = Ps 


wae | 


ot unusual to see serdine cans with tongue-covers (either 
) being opened with such openers instead of the keys. 


type. 


VI. RESEARCH IN PROGRESS 


i ious countries. It covers among 
rch work is going on in cen makers laboratories” in the var ; g 
many beady ehinee such erablene as the general mechanical conditions for making anc area the 00m ae 
lation between the engineering design of the can-making equipment and the cens, and their strength & 
ty to withstand the conditions encountered in the canneries. : ee. Pe. 
i j S ing methods and machines by ea ° 
oser investigations of details of the manufectur 
mocern Ree e  eeton has made ft possible to rota hery for A hott eae sashes ear ecr eo pies 
ental knowledge of the process. s can resu! 
Be eiees in methods PA orieinal ly were developed by the ‘hit and miss" approach but which can now 
be "tailor made" to suit more clearly defined fundamental requirements. 
One may in this connection mention the study of the soldering operations and als0 the ene 
Sreasnce Both these functions were originally developments of the work-shop prac 
Saar recently been made the objects of detailed study. 
. s a 
h to-day are definitely establishe ; 
er LS beet en paattondd and fundamentally new answers to old problems tried 
gemma are constantly being tried out and research work is al- 


a new lacquers etc. : 
rab eae feet aes /or creating methods for evaluating the quality of such products 
eed i {ally on methods making it possible to obtain quickly 


7 necessary espec ‘ 
Riite exteneTe Bee ee iabie .ndications of the "service quality" of cans. 


and with a minimum of labour, 


ones are inthe laboratories and engineering 
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There are still many problems tobe solved in this particular field and it is doubtful if a general 
solution can ever be found. The fact that the cans ere actually delivered semifinished to the canneries ené 
must be expected to be exposed to very widely varying treatments, filled with differently behaving products 
and stored under very widely varying conditions, indicates, that practical test packs and subsequent time- 
consuming storege control are at least still necessary to obtain fully reliable results asto the performance 
of the cans. But even if the test packs maybe never will be completely replaced by " quick-tests ", many 
methods have been developed and are being worked out that undoubtedly will make predictions of service quality 
from quick tests more and more reliable. This in turn will help both the can making and the canning indus- 
try in keeping a high standard of quality on their products. 

Among other research achievements that have partly already reached the stage of practical use may 
be oo the use of the double - seamed pear shaped ham cans with compound seal without subsequent sol- 
dering. 

Other cens may also be worth mentioning even if they are not “open top" cans in the usual sense of 
this word. Such cans are the socalled Aerosol cans, which are elso used for food products as whipped cream 
Ba ee as the pressure packed coffee can and shortning cans. The latter is chiefly used in the United 

ates. 

Long, range research work is also being carried out on the problems of optimal process 
with a view to try and improve the cans as well as the canned Se Se so as be er has steadily the ee 
larity end the consumption of canned food products in general. P 
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XLI. THE DEVELOPMENT OF ALUMINIUM CANS 


by T. TAARLAND, M. Sc., 


Chief Chemist, Hermetikkindustriens Laboratorium (Norway) 
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|. GENERAL SURVEY 


The first experiments to introduce aluminium containers in the canning industry started in Norway. 
In 1916 the Norwegian Aluminium Company ( NaCo ) founded an aluminium mill in Héyanger in Sogn, and in 1919 


Nordisk Aluminium Industri (N.A.I-) built a rolling mill for aluminium in Holmestrand. Plans were soon formed 


to utilisea part of the capacity of the rolling mill for production of strips to the canning industry. The 


material used was pure aluminium with 99.5 - 99-7 % of aluminiun (2s). As it is aifficult to solder alu- 
minium in the same way 4S tinplate, it way only natural that the experiments were based on deepdrawn cans. 


During the first years & lot of canning experiments were carried out, mainly with the principal Nor- P 
2 
q 


eeian export products prislin and sild-sardines, as well as kippered herrings. The attempts were at 
irst Eee too <uecessful, the Peaasn for this chiefly being the poor elasticity of aluminium. During pro=- 
cessing of canned goods the vapour pressure in the retort will balance the vapour pressure inside the cans, 
provided there is equilibrium of temperature. But in addition there also is a suverpressure in the cans, due 
to the air present, and the result will be outward bulging of the cans. After cooling tinplate cans will 
resume their original shape, owing to the elastic properties of steel, but the bulging will remain in alu- 
minium cans- Attempts were made to overcome this difficulty, partly by using thicker strips, and partly by 
corrugation of bottom and cover of the cans. It was, however, first in 1930, when the superpressure retor 


{nally mastered. In the superpressure retort the 

came into use, that the socalled physical swelling was f The additional 
a by an extra pressure beside the steam pressure. ea ona 

appre 2 aaipatenconap i P torts ( system Ryenes 6 ae ) or from 


led retorts ( system Kvaerner Brug or Hamar Jernstéperi 


lso cor- 
swelli of aluminium cans it was soon evident that there were a 
hott Eee nL eee in sha tiret instance regional corrosion with formation of hydrogen. This 
Zz f corrosion naturally enough mostly occurred in acid products, such as fruits etree phate 
es Scomnterkd in almost neutral goods, f.i. brisling-sardines jin oil, meat balls in bouillon, severa 


of vegetables, especially spinach etc--- 
& An important step in advance towards conquering of the corrosion reo was the devel oa 
: (+) This is a process to strengthen the natural oxide film on aluminium y 
ot shot ee pice t ork fly in Germany and Great britain, but the plant 
ire ’ preparirin Holmes ng of aluminium strips was the first of its 
ees ae ae r af % more plants were built, with @ total capacity of 3,000 metric tons of strips 
ee ss the wor xpensions are planned, which will increase the production of anodized strips to about 3000 
a year. 


tons yearly- 
i 


ess (from Electrically oxidised aluminium) 


(+) In Norway called Eloksal~proce 
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pressure is © 
waterpress"re in waterfil 
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The anodizing represented a con 
had a pronounc 
tempted to produce an alloy more suitab 
containing 1.0 - 1.3 % of manganese, was Cc 
To increase the resistance to Moers ae the ca 
was tried, employi the usual can lacquers. 
Seer aca bans, was geastons’ Tice ta dori end in the beginning sheet lacquering was attempted. 
The anodized strips were cut into sheets, 
cedure was of course technically unsatisfactory, 
before the last war itwas difficult to build a satis 
constructions were certainly known peforehand, but as 
lacquering stove must have pretty large d 
which polymerized more quickly, and in 1948 


f.i. kippered herrings, 


of aluminium strips was a fact. 


The introduction of the con- 
tinuous lacquering saved one step in the 
production process. The oxide film ob- 
tained by the anodizing is very porous 
ane has to be sealed one wayor another. 
In the original process this was done 
by treatment of the anodized strips 
with hot water, but later on the lacquer 
was used for this purpose. In this way 
a lacquer - film adhering very well to 
the surface of the metal was obtained, 
and by saving of the water sealing the 
production costs were so reduced that 
the lacquered strips could be sold at 
practically the same price as previously 
the unlacquered ones. 


Parallel to all these experi- 
ments to overcome the corrosion problems, 
much work was also done to improve the 
mechanical properties of alumuniun. 
Previously a lot of alloys had been in- 
vestigated in an attempt to improve the 
corrosive properties of aluminiun, 


siderably more elastic than 2S. 


Table I shows some physical constants for various kinds of aluminium strips. The first three columns 
refer to tension at right angles to the rolling direction. 


To get an empirical impression 
of the mechanical resistance of alu- 
minium cans, an empty round 1/2 can 
(108 x 54 mm ) is covered with a thick 
iron sheet, which is then loaded till : 

1) the flange gives in, and 

2) the side of the can breaks down. 
For comparison the following data are 
given (Table II). 


siderable protection against regional corrosion, but some products 


a tendency to pitting, even in anodized cans. 
le for eek products than 25, and finally the alloy 35S (not anodized 


hosen for this purpose. 


ical reasons, 
and lacquered and stoved in the same way as tinplates. 


imensions. 


but except in the case 
point of view, however, the work with alloys was more promising, 
an alloy (B 50 S) containing about 0.6 % of magnesium, and being mechanically much stronger as well as con- 


It was therefore at. 


n material still more, also lacquering of th 
The most effective method, spray lacquering of 


This pro- 
since the rest of the production process was continuous, but 
factory plant for continuous lacquering of strips. Suck 
the lacquers then at disposal polymerized slowly, the 
Later on it was possible to obtain synthetic lacquers 
the first plant in Norway for continuous anodizing and lacquering 


TABLE I . 
LL V— 
Ultimate Yield strength} Elonga- Hardness 
Material strength (Set 0.2% tion Vickers HV 
ke/mn2 ke /mm2 vd kg /mm2 
2S annealed 9 Sao 35 22 
2S hard 15 (13.6)* 14 (13) 5 47 (42° 
rolled 
3S herd 18 17 5 54 
rolled 
B 50S 21.8 (20.8)"| - (19.5) 1.8 67 (63) 


hare rolled 


(+) The figures in brackets refer to sealing lacquered material. | 
(++) Now 27 (22.8). 


of 3S,without much success. From a mechanical 
and in 1950 N.A.I. succeeded in producing 


TABLE II 


2S sealing-lacquered B50 S sealing-lacquered 


175 ke 
275 ke 


240 ke 
420 ke 


ll. THE PRESENT PRODUCTION PROCESS 


‘We will now follow the production process as it is carried out at present (Tigetli< 


From the works in Héyanger the aluminium arrives at Holm 
; estrand as ingots or slabs. 3 
molten atthe rolling mill with aluminium scarp to slabs, so that only slabs ented into the! pedaneie Gaal The 


Slabs are about 120 - 140 mm thick. 


quent rolling is cold reduction. 


They are first - 
rolling stand, where the thickness is Yenuons to peahnecarn ae hata Goo" Cand ther \pass throug kieoaes 


This is the only hot rolling operation; all subse- 


After cooling the slabs pass in rapid succession through a rougher roller 


and a prerolling stand, and the resulting strips are now so increased in length, that they have to be wound 


into coils. 


The next step in the process 
is annealing of the coils at 400-500°C 
in an electric oven; after cooling and 
uncoiling the strips go through a temper 
rolling, which give them their final 
properties asto hardness and thickness. 
The last operetions are trimming in 
a slitting machine and coiling, and then 
the coils pass on to the store rooms. 


The finished strips have a 
hardness and a thickness adapted to their 


TABLE. IIT 
SE NON Bae 
annealed 


one quarter hard 


half hard 
three quarters hard 
hard 


intended use. 
For hardness N.A.I. has introduced the following abbreviations ( Table III ). 


For strips to the canning indust 
3/4 H and H seats 
Hotrolling Prerolling Temper rolling Storage oe hard Berry so a ee hee Fr 
to stand the strain of the deepdrawing and 

the latter for the covers. . : 

nq 


_ The thickness of the strips varies 
(0) according tothe size of the cans (Table Iv) 


Preheating of slabs Roughrol ling Annealing Cutting 


> Anodizing with 
degreasing 


Can size 


ne 
1/1 round can (137 x 68 m ) 
1/2755 " (108 x 54 mm ) 
1/2 obl (155 x61x 29.5 mm ) 
Smaller CanS ceeceeseeevecece 


Cc 7 
ooling Drying Stitching 


Lacquering Drying of lacquer Polymerization Drive Coiling 


Fig. 1 The gage variation for thickness _ 
ought not to exceed + 0.025 mm and for width 
+ 0.6 mm in - 


From the store roous the strips go 
They are uncoiled, and to make the process continuous each strip is stitched to= 
Farlier there were two steps in the process, first degreasing and pickling in 
dizing in another one. Now degreasing, pickling and anodizing take place 
in the same vessel, according toa method by Dr. SONNINO in the Swiss firm Fabrique d4'Emballages L.étalliques” 
S.A. The vessel is made from {ron with an inside covering of lead, and with aluminium cathodes. The anodic 
current is supplied through a contact roller. The bath consists of sulphuric acid of 15 - 25 % strength. ; 
degreasing an emulsifyer is employed. The time of the electrolysis is about half a minute, and the velocity 
of the strip through the bath is 12.5 m/min. The desired thickness of the oxide film obtained in this way 


is about one la ’ 


to the anodizing process. 
gether with the following one. 
one vessel, and afterwards the ano 


After the electrolysis the continuous strip passe 
remove sulphuric acid, ana then through a drying chamber. A 
air, passes through the lacquering machine and then enters the lacquering stove. This has small dimensions 
and consists of two parts, one for arying and one for polymeriz 
tinplate, f.i. in the Ballard oven, it is customary to use a stoving schedu 
nutes, but in the N.i.eI. oven the total time for drying and polymerization 
quently necessary to use a much higher temperature than usual to get & satisfactory film. After the lacquer- 
ing process the strip is cut along the stitches, and the resulting individual strips ere being coiled. 


The plant now in operation is a pilot plant, for a width of strip of about 250 mm. A similar and 
bigger plant is now being erected and will be finished inthe near future. It is constructed for strips being 


about 550 mm wide. 
are of the synthetic kind. For the time being mostly the Murphy lacquer 1457 
but a lot of others have also been tried. To get the 
chnique it is very likely that new lacquers especially 
own lacquer firms are now working on this problem. 


The lacquers employed 
from Interchemical Corporation, U.S-A. is being used, 
best results with the above mentioned lacquering te 
' adapted to the purpose must be developed, and well kn 


1. Control 


i the strips are subjected to 4 rigid control. ifter the rolling the ends of the 

i Ene ey, offs sawaiee. there will always be veriations in the normal thickness near the ends. 
ge ‘4 lso ins ected for common faults, such as inclusions of extraneous matter (fig- 2, 3, De4), 
The strips are & P bubbles in the metal, etc. and after anodizing 


ts inthe slabs (fig. 4 p-4) gas 
ore Boas iow as sees holes owing to sparks in the electrolytic path (fig. 5, p-4)- This difficulty 


does not exist any longer. 


are tested every day r 


egarcing the properties of the lacquer coating. The film weight for 
to be about 20 mg/100 cm*- 


The weight is determined either by dissolving the 


12 samples 
ier by burning away the film at 400°C. The 


the Murphy lacquer 1457 ought G/100 oe iim cr OAs 

ete in hydroohloric 2010 0 Npyeappitcation of ena Erichsen electrotest, and by boiling of Erichsen cups 
acque 

in : 1/2 % solution of tartaric acid. 
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Ill. MANUFACTURE OF THE CANS 


As mentioned before the aluminium cans used er Dimensions 
in Norway are deepdrawn in one operation. Cans made mm 
by impact extrusion or by the Keller method are not " 
described here, since we have no practical experience Dingley ... 105 x 76 x 21.5 
with such cans in Norway. The height of the Norwegian 
cans does not exceed half the diameter (for round cans). oblong «-+- 155 x 61 x 18 
Both square, oval and round cans are employed; the e cues 155 xz 61 x 29.5 
common types are as follows (Table VY). Svalucoyans 107 x 67 x 25 
All round cans are cylindrical, except the a b 
1/1 can, which is conical. The empty cans can there- ee 76 x S38 
fore be placed inside each other, thereby saving space round 101 x 42 
during transport to the canneries. This is not so in- 
portant for the smaller cans. round 108 x 54 
A spectacular feature of the aluminium cans round 1357 x 68 


is the corrugation, originally introduced to camter- 
act physical swelliug during processing. Now it is 
chiefly kept up to give the cans a characteristic appearance. 


Before the cans are used for canning they ought to be controlled. The strain during the deep- 
drawing operation may result in the appearance of characteristic strain lines on the cans ( fig. 6 ), dut 
by faulty and careless work the strain can be too much, giving rise to cracks or holes ( fig. 7 3 Similar 
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‘racks or holes can also b j 
) e obteined 
he horton ee tne aad metallic inclusions or gas bubbles in the metal. The holes almost 


Fig. 7 


IV. CANNING EXPERIMENTS 


For more than 20 years, since the erection of the Research Labora 
I tory of the Norwegian C 
sth there has been a close cooperation between this institute and N.A.I. concerning 0 Noe ee 
os all types of aluminium cans. By mutual agreement no product has been recommended for packing in alu- 
pao unless experimental packs, stored fora sufficient length of time at aifferent temperatures, had 


|. Experiments with 2S and 3S 


Up till now the general results of the storage experiments (based on 15°C) with 2S and 3S have been: 


a) Fish products 


sardines, smoked and unsmoked silé-sardines, mackerel fillets, small mackerel, tuna 
fish, all patked in edible oil (vegetable or marine origin), mackerel in jelly, fishballs in bouillon, fried 
fishcakes in gravy or bouillon, cod roe and cod liver can be safely packed in anodized 2S (later called Ex) 
with a shelf life of 2 years or more. Some of these products tay also be packed in tomato seuce in lacquered 
Ex, but with varying results. Kippered herrings is the only product packed for sale in 3S, with excellent 
results. The shelf life is longer than that obtained for the same product in lacquered tinplate, owing to 
corrosion of the latter. Just like kippered herrings, soft herring roes have 4 tendency to pitting in Ex, 
but can be packed in 5S. This is however, not yet done on an industrial scele. 


For some years it has been usual in Norway to make pastes from cod liver or from a mixture of cod 
liver and cod roe- These pastes have 4 high nutritive value, and are very rich in vitamins, especially A and 
D. They give, however, occasion to swelling and pitting in Ex, but can be canned in lacquered Ex. 


Smoked brisling- 


b) Meat products 
Pure meat and meat cakes in er packed in lacquered Ex. The reason for this is @ spe~ 
cial form of corrosion, the so-called which will be described later on. 
5 t of risk of swelling. The 
Also meat balls jin bouillon ought to be packed in lacquerec Ex on accoun , 
yreparation of meat balls. If they are made with water little or no corrosion 
et pry eee to. Drops obably due to its content of citric acid. Like all or- 


t s place. The corrosive properties of milk are pr 
Bato hydroxyacias, citric acid has 4 pronounced corrosive action on aluminium. 


avy ought to be 
fat corrosion, 


c) Crustaceans 


i j t results 
Shrimps packed 1n Ex give excellen ) 
natural nice appearance of the shrimps for 4 long time, 
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and can be stored for several years. To maintain the 
it is necessary to give them a pretreatment prior to 


NN 


i developing in the flesh of canned shrimps on storage 
<a abe pier ea aa pay a ra that the pleds of crustaceans contains copper, 

Also mussels can be packed in 
st be packed in lacquered Ex on account 
This product causes @ 


The reason for the colouring is the wellknown fact, 


will combine with ammonia and am 


ife, but natural and dressed crab or lobster mu 
. eeineestte "Regarding natural lobster there exists a special problem. 


of tendency to swelling. 
very strong, not yet explained pitting in EX. 


d) Milk 


Sweetened condensed milk is, 
be packed in untreated 2S. 


it is impossible to lacquer the cans, because milk is very sentitive t 


e) Vegetables 


Peas and tushrooms can be packed and stored for years in Ex, 
Some vegetables, among them spinach, 
The danger of corrosion can, however, be diminished by adcition of calcium chloride or hydroxide, 


be packed in lacquered Ex. 
even then. 


ines to fork blue complex copper compounds. 


due to its high sugar contents, so little corrosive that 


ned evaporated milk, however, will soon swell even in Ex. 
eg - i o offtaste from the lacquer. 


but on the whole vegetables ought to 


In this case 


containing oxalic acid, will give trouble 


which will precipitate the oxalic acid as unsoluble calciumoxalate. 


f) Fish delicatessen 


Fish products, which are not sterile, 
acid and sometimes chemical preservations, 
countries. 
(at 10°C) than a month or two. Exceptions are 


fillets, and the substitute for salmon (saithe). 


g) Berries and fruits 


Like all acid products berries 


Such products ought not to be packed in aluminiun, 
some products packed in oil, 


but are preserved for a while by addition of salt, 
are very popular, especially in Scandinavia, 


sugar, 
but also in other 


at least if we require a longer shelf life 


and fruits ought not to be packed even in lacquered Ex. 


f.i. smoked herring or salmon 


Some good 


results have been achieved with spray-lacquered cans, but as mentioned before, there is no interest for spray- 


lacquered cans in Norway. 


In table VI the storage results of canned goods in aluminium cans are given in condensed forn. 


2s 


Shelf life 
2/3 years 


Shelf life more 
than 2 years 


Shelf life more 
than 2 years 


Cod liver 

Cod roe 

Fish balls in bouillon 
Fried fish cakes in bouillon 
Fried fish cakes in gravy 
Mackerel fillets in oil 
Mackerel fillets in jelly 
Mushrooms 

Mussels, natural 

Mussels, paste 

Peas 

Shrimps 

Small mackerel in oil 
Smoked brisling in oil 
Smoked sild in oil 
Tunafish in oil 

Unsmoked sild in oil 


Sweetened con- 
densed milk 


Herring 

soft roes 
Kippered 
herrings 


2. Experiments with B 50 $ 


Sheet laquered Ex 


Shelf life about 
2 years 


Asparagus 

Asparagus buds 

Beef 

Carrots 

Cauliflower 

Cod liver, paste 

Cod liver/coa roe paste 

Crab natural 

Crab dressed 

French beans 

Lobster natural 

Lobster dressed 

Meat balls in 
bouillon 

Friend meat cakes 
in gravy 

Parsnip 

String peas 

Wax beans 


Shelf life 
varying 


Borecole 

Caraway sprouts 

Celeriac 

Hamburg parsley 
Sild in tomato 
sauce 

Spinach 

Small mackerel 
in tomato sauce 
Smoked brisling 
in tomato sauce 

Tunafish in 
tomato sauce 


The canning experiments with B 50 S started about half a year ago, and 
a lot of s ~ 
mental packs have already been carried out. The tendency to corrosion bas $0 far been SLs haga emeste ret ba 


remembered that only a short time has elapsed since the start of the experime 
nts. It is th 
today to draw any conclusions as to bhe properties of the new alloy, compared to those pear baiet 
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impossible 
3S. 


oe 


Vv. COMPARISON BETWEEN ALUMINIUM AND TINPLATE AS CAN MATERIAL 


On comparing tinplate and aluminium as can 
material, it cannot be denied that aluminium cans are 
mechanically weaker than tinplate cans, consequently 
requiring more careful handling during manufacture, 
and especially the big cans must be carefully wrapped 
for transport (fig. 8). Besides, aluminium is a lit- 
tle more expensive than tinplate. On the other hand, 
aluminium is lighter, has a more pleasing appearance, 
and the cans are easier to open than tinplate cans. 


In the way of corrosion swelling occurs both 
in tinplate and aluminium cans with acid products. 
Alltogether aluminium tends more to swelling than 
tinplate. 


Pitting is chiefly encountered in lecquered 
tinplate cans by packing of berries and fruits, but 
in aluminium pitting occurs in unlacquered Ex with 
salty fish procucts, containing trimethylamineoxide. 


In two respects aluminium has distinct ad-— 
vantages as can material. In a corroded can the metal 
will dissolve in the contents. Dissolved aluminium 
salts are practically tasteless, even in appreciable 
amounts, but tin - and iron salts will give the con- 
tents a disagreable offtaste. In products producing ~ 
volatile sulphides during sterilization anc storage, 
such as shrimps or fishballs, no metal sulphides will 
be formed in an aluminium can, owing to the insta- 
bility of aluriniun sulphide, but in a tinplate can strongly coloured tin - and iron sulphides will develop, 
causing discoloration of the can and the product. Especially the black, loosely adhering iron sulphide is 
harmful, and this compound will be formed even in lacquered cans, in pores and scratches in the lacquer film. 


On the other hand there are three forms of corrosion, which are specific to aluminium. They are: 


1. Contact corrosion 


Some years ago the canners now and then encountered the problem of the socalled contact corrosion. 
During filling the cans were placed on trays of tinplate, and if more cans were filled than could be seamed 
during the workday, the trays with the filled cans were stacked over night. The result was 4 severe pitting, 
due to formation of galvanic cells with the tray as cathode, the can 4s anode, and the content as electro- 
lytic solution. To avoid this, aluminium trays are now commonly employed inthe factories for aluminium cans. 


2. Copper corrosion 


‘ ’ 
t with copper salts, introduc 
s form of corrosion appears when aluminium cans come in contac 1 
f.i Ee ncansroplonre? vegetables, now prohibited in Norway and other countries, or from defective i : 

utensils of tinned copper. The copper will be deposited on aluminium as metallic copper, forming loca ge - 
vanic elements, and a strong corrosion will follow. The same phenomenon will of course also occur with other 


metals, nobler than aluminium. 


3. Fat corrosion 


ini t years. If meat 
luminium was discovered in the course of the las 
Beets a Beer ced in aluminium, the fat will melt during processing, then TL 
ee nals t a solid layer of fat in contact with the inside surface of the can- re 
regional corrosion under the fat layer, with formation of hydrogen. Ttsis = ; e 
an t be packed in aluminium cans without the slightest risk. It can be ae~- 
essary to have 4 thin film of liquid between the fat and the 
a aifference of potential between the covered and the un- 
g the anode. The nature of the Phe Bes” is ae 
h raffine wax. The fat corrosion is in accorda 
eet le ee bee principle is probably only part of the explanation. 
r of the two last mentioned forms of cor- 


metal. 
covered par 
ce; on ¢ 
cy nes aifferential aeration principle, 
The problem has, however, 
rosion can be avoided by su 


ther it seems that aluminium (25, Ex, 3S) tends a little more to corrosion than tinplate, but 
Altogether 
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-how this will be later on, it is difficult yo predict. That will depend on how the new alloy B 50 S tur; 
out, and also on what quality of tinplates we will get in the future. The above mentioned comparison ha 
been based on hot-dipped tinplate with a coating of at least 1.25 lbs/base box. Tin is, however, scarce 
and the development goes in the direction of production of electrolytic tinplate with a reduced tin coating 
This will in turn give rise to new corrosion problems, so that the comparison between the corrosive proper 
ties of aluminium and tinplate will probably soon have to be revised. 
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XLII. INTERNATIONAL STANDARDIZATION OF TINS 
FOR PROCESSED FOODSTUFFS 


by G. WESTON 
Technical Director of the British Standards Institution (United-Kingdom) 


TABLE OF CONTENTS 


|. IMPORTANCE OF FOOD CANNING 


hardly necessary to str 


long periods aga 
cal" produce can be 
of world commerce to-day. 


U.S-A., passed & resolut 


In support of this recommendat 


for Standardization was get up to carry ou 


of Food distribution has never been as widely recognized as it is to-day and itis 
ess the significance of canning and its aid to equitable distribution. 
food can be held in store for 
ole 12 months of the year; "lo- 
constitute an important part 


The importance 


Glut crops can be conserved and used in times of relative shortage; 
inst an emergency; "seasonal" crops cans be spread over the wh 
distributed throughout the world. Canned foods, therefore, 


It was in 1943 that the United Nations Conference on Food and Agriculture, meeting in Hot Springs, 


son which included the following recommendation : 

"that the permanent organization which they recommend «--- should be set uD «+» and should inter alia 
"promote standardization of containers, both nationally and internationally ----+" 

ion, it was explained that : 
"standardization of containers has not developed to the same extent as has standardization of grades. 
"Lack of standardization gives rise to waste and confusion in the distribution of food". 


Technical Committee 52, Hermetically Sealed Metal Food Containers, of the Internat ional Organization 
+ this task.and its work {4s not only of considerable importance 


but also of real urgency. 


|. OBJECTIVES OF STANDARDIZATION 


Standardization of cans whether effected in the netional or international sphere should lead to eco=- 


nomic benefits of no mean valué- 
re outstanding of these benefits, and for convenience 


they might be considered 


ful to reiterate some of the mo 
in relation to the interests ov 


It might be use 
1) the can manufasturer, 
2) the canning industry > 
3) the wholesaler and retailer, 
4) the consumer. 
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|. The can manufacturer 


the number of sizes of cans 

for sizes leads to simplification, i.e. a reduction in 

made. Mitecrection of sizes for this reduced range.is robrteceesd espace ee geen the otal 1a 
i a economy in the use of plate will be achieved. was estima 

Beet wan introduced in the United Kingdom during the war resulted in a saving of no less than 40,000 

tons of tin-plate per annum, without inconvenience to the consumer. 


basis that pro- 
e oportions and dimensions of the standardized sizes should be determined on 4 

vides etn otoat for a minimum amount of plate. This having been done, the can manufacturer will a re 
to order tin-plate in a reduced number of sizes appropriate to the standard can dimensions, thus reducing 
his stock of plate to a minimum and still giving a reasonable "buffer"; incidentally,this also achieves eco- 
nomy at the plate mill. The present price of tin and the restricted supply of sheet steel make it oo 
sential than ever that the most efficient use shall be made of such material as may be available an this 
consideration alone would more than justify pressing ahead to standardize sizes as rapidly as possible. 


. 


Simplification of sizes however brings many other direct and indirect advantages such as : 


longer runs with fewer changes on the production line, reducing spoilage and resulting in 
a better can; 

less capital invested in idle plant, tools and space; 

reduced tooling and set-up time; 

easier training of operatives; 

reduction of stocks of materials and components; 

simpler clerical and administrative work; 

easier service and maintenance; 

and, hence, increased productivity, leading to reduction in cost and prices and to increa- 
sed sales. 


‘A reduction in the number of sizes of tin-plate required by the can maker must lead to increased 
production from the tin-plate manufacturer, with particular reference to strip mill operations. 


2. The canner 


Standardization of cans is a first step to standardization of certain components of can - filling 
equipment, with resulting higher filling speeds, more accurate fill, and more efficient use of plant and la- 
bour. The number of different can ends to be stocked is restricted, simplifying storage, reducing storage 
space and "buffer" stocks. As it is not necessary to have available such a diversity of closing machine parts 
for a widely differing range of can sizes, a capital saving can also be achieved. The number of different 
sizes of labels required is also considerably reduced and labelling is simplified. The number of outer con- 
tainers can similarly be reduced, there is thus the further saving in stocks, storage space, material and 
records for store-keeping. 


3. The wholesaler and retailer 


The wholesaier has to maintain sufficiently large stocks of all products in all sizes of cans to 
meet the varying demands of each retailer. A reduced range of can sizes for each product therefore simpli- 
fies his task - it decreases the amount of storage space he requires, lessens the capital tied up in stock © 
anc simplifies his record-keeping. 


These advantages also apply to the retailer, but in addition, uniformity in can sizes for similar 
products makes it easier for him to arrange his display and general lay-out of goods - a factor of particu- 
lar significance in "self-service" stores which are now becoming increasingly popular. He is able to con- 
centrate his sales and advertising effort on a narrower range. 


4. The consumer 


In addition to the benefits which should flow to the consumer through the economies effected by the 
can manufacturer, the canner, the wholesaler and the distributor, standardization of sizes is of distinct 
advantage to the housewife. It is generally recognized that it is possible to adjust the dimension of cans 
so as to make a given volume appear larger than it is. Standardization of sizes ensures that " like can be 


compared with like", a more equitable basis of purchase can be ensured and the possibilit 
being misled can be avoided. thE 2hekPs POR oe 


Ill. INTERNATIONAL STANDARDIZATION 


The benefits enumerated above are not exhaustive but it is hoped that they are sufficient to show 


that standardization of can sizes is not merely desirable but ~ 
oh Sap ceeend ital y essential and essential equally to national 


The following considerations also add point to the necessity for international agreement on standards : 


. 


a) agreement on a standard range of sizes coupled whith an internati mi 
method of designating them will inevitably facilitate int nine seilacinretecan 
Deeetiané Soller wilt 56 *eveeking the pees peer 9 ernational trade, for by means of these designations, 


b) several countries have statutory re 
gulations or old-established trade cust 
the sizes of cans for foodstuffs, and it is often difficult, if not impossible, to export cake, Pests “ 
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those countries in other sizes. Int 
se ticn dinse fer hone and sealer haa agreement on can sizes will obviate the necessity for separa- 


c) machines for making, filling and closin 

Ras g open-top cans are fre 

Rigel “ot papiemened by the smaller European countries and this in itself justifies oLreaen Sy ae a 
ountries exporting and importing the machinery. on sizes in 


It is with the object of achieving as man 
y of these advantages as possible th 
tee on hermetically sealed containers was set up under the International poset le ice ror Stannaene 
’ 


and is applying itsel 
Mactioatie. g f energetically to the task of securing international agreement over as wide a field as 


IV. THE INTERNATIONAL ORGANIZATION FOR STANDARDIZATION (ISO) 


The object of the ISO is to promote the development of standards in the world with a 

view to ~ 
litating international exchange of goods and services and to developing mutual co-operation in the fi 
intellectual, scientific, technological and economic activity. 


As means to these ends, inter alia, it may : 
a) take action to facilitate co-ordination and unification of national standards 
necessary recommendations of member bodies for this purpose; orde oo ae 
a sept up internat ional standards provided, in each case, no member body dissents; 
; ec) encourage and facilitate, as occasion demands, the development of new standards 
common requirements for use in the national or internat ional sphere ; saa 
a) arrange for exchange of information regarding work of its member bodies and of its Tech- 
nical Committees: 
, e) co-operate with other International Organizations interested in related matters, par- 
ticularly by undertaking at their request, stucies relating to standardization projects. 


The operations of the IsO as it is generally called, are administered by a Council comprising an 
elected President and ten members, representing eleven countries in all, and the general affeirs of the Or- 
ganization are conducted by a General Secretary. The seat of the organization is in Geneva. 


Any member body may suggest that 4 standardization project should be investigated on an internatio- 
nal basis. When a proposal is receveid itis circulated to all member countries end they are invited to con- 
sider the matter. If the project is not specifically opposed by & majority of menbers and not less that fi- 
ve countries indicate their willingness to participate actively in discussion, the ISO Council approves the 
formation of a technical committee. The membership of the Technical Committee includes all member countries 
of ISO who indicate their wish to participate in the work of the Committee and the Secretariat is allotted 
by the Council to one of the member bodies. The Secretariat country collects and collates information from 
the participating countries, puts forward 4 suggestion for the scope of the work and prepares preliminary 
proposals for the consideration of member countries. 

In the light of the comments and suggestions received, detailed proposals are drafted by the Secre- 
tariat : the exchange of views with member countries proceeds by post as long as possible and at an appro- 
priate time 4 meeting is held which is attended by industries and other experts from the member countries. 


The work proceeds on these lines until agreement has been reached when the decisions are submitted 
to all ISO members for consideration, the Technical Committee being responsible for examining all comments 
and suggestions received. Generally, the final decisions and recommendations are promulgated as national 


standards in each of the interested countries. 

An “international standard" may, however, be issued if it is desired unanimously by the members of 
the Technical Committee and if no ISO member body objects. 

Technical Committee Iso/TC/52, Hermetically Sealed Metal Food Containers, was one of the first com- 
mittees appointed by ISO and the Secretariat was entrusted to the United Kingdom. The scope of the Commit- 
tee's work has been defined as follows : 

" To consider the standardization of hermetically sealed metal food containers, viz food- 
stuffs submitted to heat - processing after canning “- 


In the first instance, the work is being conf ined to the development of : 


a) a standard range of can sizes; 
b) methods for the determination and expression of sizes; 


c) nomenclature for sizes. 


At a later stage, the Committee may recommend that the scope of the work be extended. 


tralia, Belgium Czecho= 

tries participatin actively in the work of this Committee are Aus ; : 
Z: ki track ite Huneary, Italy, Netherlands, New Zealand, Norway, Poland, Portugal, South Africa, 
help peat : h Te following have asked to be kept {informed of the work: Aus- 


{tzerland and the United Kingdom. 
lapyeeeiy Chile, China, India, Israel, Mexico, Roumania, USSR, Yugoslavia and Uraguay- 


si a the last in May 1951. At these 

mm. i. has held three meetings to date in 1948, 1950 an e 

tings the a aation for the work of the Committee has been established and useful ve made in deve 
Roping the programme. The following are some of the recommendat ions that have been agreed. 


|. Metric dimensions 


One of the first decisions taken — and one which has enabled the work to g0 forward - was that the 
metric system should be adopted for expressing the dimensions and capacities of tins. 
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2. Diameter range 


in the ranges of capacities and si- 
shown that there are considerable differences 
9 Ree sest tae ic ious countries : the aim of arriving at international sex Sema tt, Baa! acco ae 
ets term project. As a preliminary step, however, it has been agreed to recommen a nn ae 
a otis fal ling within certain ranges should for purposes of international depot be bes a ym ie a 
cially similar", i.e although not truly standard, they fall within an agreed deviation. ese group 

> . . . 
internal diameters with related capacities are : 


Can N° Diameter Range Capacity Range Can N° Diameter Range Capacity Range 
a 148 - 156 4186 - 4314 6 = ss ora zs aa 
5 fete tos Bess af Rags 4 52 if 58 205 = 218 
97 - 103 = 
i 80.5= 86.5 571 = 889 9 49 - 55 + a ei 
5 71.5= 77.5 451 - 479 10 49 - 55 


; ity ) can be regarded as 
ns for example that the French 1/1 can ( 100 mm. diameter and 850 ml. capac 
E eeeieliy SRatiar® to the UK and USA A2 1/2 can ( 99.47 mm. diameter, 648 ml. capacity ). 


s have been asked, so far as international trade is concerned, to concentrate demand as 
much as Se iiiecen can sizes which fall within these groups. If this proves possible, precise dimensional 
standardization of one can within each group may later prove a practical possibility although it is gene- 
rally accepted that it will be sometime before this can be achieved. Already there is one can, however, for 
which agreement on precise dimensions may be possible in the not too cistant future. This is the mre: ot 
in many countries as A.2 having a diameter of 83.23 mm. As some countries are not yet manufacturing this 
size, it is not possible at this stage to discuss the details. 


The recommendations so far made do not apply to cans as used for condensed milk but it is proposed 
that these shall be considered later, as will irregular drawn and built-up fish cans. 


3. Capacity comparison 


In order to ensure that cans are compared on an equitable basis, a method of determining capacity 
has been agreed for use with "commercially similar" cans. Briefly, this method involves weighing the empty 
can, filling it with water at 20° C and weighing the filled can. It is recognized that this method may not 
be sufficiently accurate when the precise dimensions of individual cans are considered and a more accurate 
method of determining can capacity may be sought. 


4. Nomenclature 


Another advance is that, while some countries will probably continue to use their own designations 
for cans in their domestic markets, it has been recommended that for international trade, round cans should 
be designated by their capacity in ml. and their internal diameter in mm. To take the example mentionned abo- 
ve, the French 1/1 can would be known internationally as "850/100". 


5. Country of origin 


In addition, it has been recommended that, the country in which the container is filler should be 
indicated and that for this purpose, cans shall be permanently and legibly marked (nor necessarily by embos- 
sing) with the abbreviations used internationally for motor car nationality plates. Such merk shall be cons- 
picuous and shall be put on the can in a position where it is unlikely to be covered by a label. 


Discussion has not yet taken place regarding rectangular cans and other irregular shapes, but it 
is proposed to consider these in due course. 


The question of quality of material has also not yet been discussed but is has been suggested that 
the Committee should consider recommending preferential substances of tin-plate and that they should study 
the desiderata in regard to quality and tin coating. : 


The countries which are particularly interested in this subject have been asked to submit their 
views on these points and when agreement in reached, recommendations on the appropriate properties on tin- 
plate for canning may be made to the ISO Technical Committee on Iron and Steel. 


The ISO Technical Committee on Hermetically Sealed Cans for Processed Foods has maintained close 
liaison with the Comité International Permanent de la Conserve and we hope that this valuable contact will 
continue. The activities of C.I.P.C.are much wider than that of ISO/TC/52 in that they cover all aSpects of 
food canning but many of the problems they have under consideration affect or are affected by the cans used. 
Their work has thrown a spotlight on the need for can standardization, and as they have the opportunity of 
discussing all the related problems, many of the initial difficulties may by this means by cleared out of 
the way. They are therefore able to render considerable assistance to ISO/TC/52 by examining the problems 
of can standardization and preparing preliminary proposals to serve as a basis for international agreement. 


In this way, international collaboration will be extended, the work of the ISO Committee furthered, 
and the achieving of world standards - the objective we all have before us - will be hastened. 
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XLII. THE PERMANENT INTERNATIONAL COMMITTEE ON ; 
CANNED FOODS (C.1.P.C.) IN THE PAST, 
PRESENT AND FUTURE 


by R. V. MANAUT 
Chairman of C.1I.P.C. 


Ladies and Gentlemen, 


Our programme now requires me to give you a talk on the Per 5 

: s manent International Committee ~ ia 
Foods, the organisation which has brought you together for this 2nd International Congress on 0° eee 
over which I have had the great honour of presiding. be sick 


But this audience is composed, on the one hand of members who ee 
participated in the of 
C.I.P.C. and who have taken part in its work for many years past, and, on the other ee 
are not so familiar with C.I.P.C. So I mst necessarily give the latter some essential information, suf- 
ficient to enlighten them, but not at such length as to discourage the former fron giving me their attention. a 


It seemed to me that the best method would be, first of all, to make a few suppositions. - 


Imagine for a moment that C.I.?.C. did not exist ( this is an assumption which wil - 

stereGs 1 be acceptable 
for a few of you who are not very familiar with C.I.P.C. but against which t cee ated 
a teccotent | - : ga ich those of you who are initiated 
Imagine also that this Congress is the first one which has brought you together, - an assumption 


which, after all, is again acceptable for those of you who dia not attend the lst Congress, but which is 
acceptable to 1957 congress members who, I know, h ‘ 
tenseston coe a - P “ ave so vivid a recollection of the lst Internati 

During these four days of work you have listened to eminent specialists, scientists, technoloeieea 
manufacturers, whom we can never adequately thank for their valuable co-operation. You have, of course, ap- 
preciated the high value of the papers which have been read. You have taken an active part jin the discussions 
and endowed this Congress with its life and atmosphere. During these four days you have got to know one 
another and you have had interesting conversations of a professional order. You have, no doubt, touched 
lightly on matters of international interest. This being so,would you admit that an opportunity to meet one 
another, such as is offered you by this Congress, be quite exceptional and so short - lived as not to be re- 
peated ? Surely not, and this 2nd Congress can but forma further stage in the fruitful co-operation established 
in 1937. To discuss on an international plane questions of interest to the various countries producing canned 
foods; endeavour to assist in the establishment of provisions for the removal of certain obstacles which, 
internationally, impede greater use of preserved foodstuffs by consumers; obtain information on everything 
that is being done in the world in connection with canned foods, whether it be inthe field of science, tech- 
nology or economics; exchange experiences and opinions; add up the capacities and working possibilities of 
each one of us for the benefit of all, - such is the object of C.I-P.C., and this is why I will say that 


C.I.P.C. is not only 4 useful, but an indispensable body. 
So we are no longer dealing with suppositions, as 4t was on the basis of these considerations that 
the members of the lst International Congress on Canned Foods agreed, in 1937, to follow up the event which 


had brought them together for so short a time. 
To this end, on October 15, 1937 ( we are almost celebrating an anniversary to-day ), five resolu-— 


tions were unanimously voted by the members of the lst Congress. ay I read them to you ? We would have. 
hoped that the 1937 congress members would have amended them so as to make them shorter, if possible, as this 


would have enabled us not to take up your attention for so long 4 time. 


The resolutions were 4s follows 
"The lst International Congress on Canned Foods, after having taken cognisance of the 


international Bureau for Canned Foods, considering the benefits to be de- 


lst resolution : 
a sale of canned foods, approves the 


proposal to institute a permanent 
' rived from,such an institution by the world industry of manufacture 4n 


principl ereof". 
Permanent International Bureau for Cannecd 


end resolution : "Considering that the decisions taken by the 
Foods should have real possibilities of implementation, recoumends that 4 national responsible organisation 


be created as soon as possible in each participating country". 
3rd resolution : "As an initial implementation of the preceding resolution, the 1st International Congress 
Saoidas to appoint immediately an Organising Committee for the Permanent International Pureau for Canned 


Foods". 

ie uso) facilitate the creation of the organising Comittee, the lst International Congress 
ith reser ae decides that the said Committee shall consist, at least temporarily, of the President of 
eh eata ation of each country represented at the lst International Congress on Canned Foods, with, in ad- 
Peston ‘the Presidents of the principal associations which formed the Organising Committee of the lst Congress" 
, > 


pa? that the French Interprofessional Comuittee on Canned Foods initiated the 
Consider ing and that the discovery of the preservation of foodstuffs by 


5th resolution : i 
lst Tnternational Congress and organised it, 
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.P.C. considers the National Canners Associatio 


This being so, you will not be surprised hte Siete from which inspiration and, if possible, valu 


as a kind of model, which there is no question of copying, 
able advice can be obtained. 

desirous of having representatives 

coumon with all members of C.1I.P.C., are very , 

the N eee rescsietion attend our meetings regularly. The sla got tpi asco) or aia 

the Eagan Raropecn missions which, under the aegis of the ie pee tees ees e oppo y 

ld thus be most happily comp ° 
the American canning industry on the spot, wou : 
: You now know what the membership of C.I.P.C. is; let me tell you in a few words what its methods of 


work are. 
937 Agreement drawn up by its founders. 
° h lready said, is still governed by the l 
It is eee eter. gt telecations which comprise the ip rile SOs ae nel ction Efect cman 
lied industries in the respective countries. 
ee er ataent, Vice-Presidents and a Treasurer. A Secretary General is in charge of dealing 
ed F) 


with all questions of an administrative order. 
Up to the present, C.I.P.C. has held half-yearly meetings lasting on an average three days. 


i inted with 
essions, it first holds a plenary meeting for the purpose of becoming acquai 
the enor the etait ine dealt with in the interval between vier? Sere octite: tena 
i amo specialised Committees. At the end of the session olds ano 
eo corte etches work of these specialised committees and, if necessary, to make recommendations. 


Most of the questions which C.I.P.C. decide to study are investigated and prepared by specialised 
coumittees. 


i tivities; they organise their 
These are becomi more and more numerous as C.I.P.C. extends its ac ; 
work themselves and Peete the matters involved, with the assistance of Technical Advisors taken from the 


delegations. 


odie Paks t a plenary meeting; 
When they deem it necessary, the committees may make proposals to C.I.P.C a : 
once these tents have been adopted by a majority vote, they become recommendations which each member-déle- 
gation endeavours to have implemented in its own country. 


The efficiency of C.I.P.C. is partly dependent on this implementation, which we consider of the greatest 
importance. We realise that it takes a long time, but this is the case with all international bodies, even 
governmental ones, and it is more especially the case with private international associations which, like 
C.I.P.C., have no connection in law with the governments of the countries represented, that is to say, with 
the authorities who are competent to decide on the application of recommendations such as those we issue. 


We have endeavoured to accelerate the application of such recommendations and in so doing we have 
been led to establish close relations with certain official international bodies in charge of examining 
questions which C.I.P.C. is also trying to solve. 


As an instance of these relations, we may mention those we have entered into with the International 
Organization for Standardization (I.S.0.) and with the Food and Agriculture Organization of the United Nations 
and this morning Mr. WESTON told you of all the benefits which can be mutually derived from co-operation of © 
this kind, co-operation which, on our part, we shall always try to extend. 


‘This, in brief, is the present position of C.I.P.C. which is both a gentlemen's club end an organi- ; 
sation with utilitarian aims. 


I still have to say a few words concerning our future. 


We have no claim to foretell the future of C.I.P.C.; but we shall merely try to work out, on the 


basis of the present situation, what are the main principles which should govern the outcome of this insti- 
tution to which we are so deeply devoted. 


As to our working methods, all members of C.I.P.C. are agreed that they should be still more ef- 
ficient so as to permit of attaining result more quickly. 


This is why we have already decided to eliminate from our plenary meeting the discussion of all 
questions requiring to be thoroughly studied and which, consequently, can only be dealt with after they have 


been studied in great detail by a limited number of particularly competent technicians representing each 
country concerned. 


Consequently, we must henceforth give as much importance as possible to our specialised committees. 


As to implementation of C.I.P.C. recommendations, every possible effort must be made. You know that 
one of the first preoccupations of C.I.P.C. was directed to obtaining in all countries unity among the pro- 
fessional organisations concerned with the canning industry. This desire was the main reason for the second 
resolution providing for the institution of C.I.P.C. which I read at the beginning of this talk. And by 


"unity" we do not mean physical unity, but a unity of views, a unity of action with reeard to th 
dealt with by C.I.P.C. . , y & e questions 


The common task on which the members of C.I.P.C. have set their minds is to see the Committee recog- 
nised in all the countries represented on it as an advisory body whose recommendations would always be taken 
into consideration, or whose advice would be taken whenever the authorities had to make a decision concerning 
the canning industry. Yes, we may well see, at some time in the future, such a governmental body enquiring 
as to what C.I.P.C. "thinks" before coming to a decision. Moreover, this has already happened in France in 
connection with canned fish, and we should like to have it generalised. What better way could there be of 


succeeding than giving C.I.P.C. sufficient authorit that is one mor 
character ?. Ys» ’ e more, increasing its representative 


As to the questions of which the study will form tHe basic activi 
far as some of our present work is concerned, and although one stage has b 
will still be needed before it can be concluded. As to 


I say ? The members of C.I.P.C. will be the sole judges 


ty of C.I.P.C., we may say that as 


een completed, many long sessions 
questions which are not yet being examined, what can 


when the proper time comes; their President must in 
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way influence their decision, but he will always see to it that the programme they will have ére 
mon is carried out. a. 
4 During the working sessions of the Congress, cur members will certainly have given thought tc 
ions which could be proposed to, and adopted to advantage by C.I.P.C. at its meeting to morrow. 
: _ Furthermore, we hope that representatives who are not yet members of C.I.P.C. will. 
seting; we ask them not to hesitate to let us have their opinion and to help C.I.P.C. to react 
ims, - an increased consumption of canned foods. 
We will conclude by expressing the foregoing wish. Mr. Henri CHEFTEL, Chairman of the C.I.1 
tific Committee, and Mr. Pierre PEISSI, Secretary General, will now speak to you concerning our ( 
ork. We will give them the floor. 7 
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XLIV. REPORT ON THE SCIENTIF | 
IC AND TECHNICAL 
WORK OF C.1.P.C. 


by H. CHEFTEL 
Chairman of the C.1I.P.C. Scientific Committee 


Study of problems more especielly of a scienti muni 
r @ entific and t tee 
 neping each delegation representing a member - country on are pay ve ee to abou seam 
east one expert with scientific qualifications. ye prising, insotax ss 
_ 


The first question which the Scientific and a 
i nd Technical Committee had t >: 
Ibjects to be brought to the attention of C.1.P.C. Th Oo te eee eee 
2 oa Paws e thorough knowledge which most 
ta Re a cab jects which non -specia specialised in the study of ‘oneal penile 
} mm , which non - specialists would, on the contrar have b t ; 
iretain and which ere still dealt with too frequently ina : ey ve bee ae 
2 h y general form of no interest to any well—i 0 
chnician, i-e., the nutrition : j tio = 
| ecod apes ak al value of canned foods and their sterilization. This situation has of course 
With regaré to the nutriticnal value of canned foods 
annex reneral periodicals and analys sti 
| ta were available in sufficient numbers, the very first of these eet that by E.F. KOHLIAN + 
| @e a remarkable contribution to the subject by his experiments. These studies, however, had been su 
' 
} 
\ 
i] 


eded by the most recent knowledge acquired in the field of vitamins ( isolation and synthesis of se 


itamins, a@istinguishing the various factors of croup B, new dosage methods for amino-acids and in connect: 


th certain states of nutritional equilibrium ). One report more would have been of no use; what was nee 
extensive experimental work, taking up the whole cuestion again in the light of the new data availabl 
the newly instituted Scientific Committee had neither the authority nor the means for undertaking s 
it was a well known fact that a plan of this kind was already under consi 
e war were to hasten its execution and as ea: 
ation and the Can Manufacturers’ Institute 


‘task and, on the other hand, 
fion in the United States. The food problems raised by th 


s 1942 a programme subsidised by the National Camners Associ 


orked out ( 2 )- 


A first part o 


f this research related to the proportions of carbohydrates, fats, proteins, calcium 
. josphorus end iron, and 
' 
| 
| 


of six vitamins (ascorbic acic, carotene, thiamine, riboflavin , niacin, pantoth 
neé foods of commercial quality, end was carried out on samples ecllected in @i 
ent seasons and in various parts of the United States. Almost a thousand average samples were examin 
mad the results of these studies were incorporated, in the form of tables and ciagrats, in a booklet publis 
>the Can Manufacturers’ Institute (3 )- The original reports were published in "Food Research" (194 
Journal of Dietetic <ssociation" (1945 and 1947). Many United 


‘Journal of Nutrition" (1944) and “American 
s co-operated in this work. The analyses, made on canned foods such as t 
three types of canned meat and five of canned 


sid) in about forty can 


tates Universities and scientist 
re found on the market, covered the amino acids content of 


fish, in particular their content of the ten indispensable amino acids ( 4 )- “a 
| secone part of the programme covered the study of the various processing operations ( ineludi > 
| orth Pateeportetion and warehousing of raw materiels, and warehousing of finished apap ) from 1 
| point of view of their effects on the nutritional value of the product; then, 4 search for means of improvil 
my of such operations which might be found unsatisfactory. iost of the reports published under the Nutrition 
Program deal with this aspect of the question. Special attention was paid to the blanching of Vv etables, 
his process having been found to be particularly harmful in certain cases. Research was elso made in co- 
speration with manufacturers of equipment. In fact, this is the work on which Messrs. KING and CLIFCORN ave 
_ aes si th k of C.0. BALL and th “i e 
j i canneé foods, it is sufficient to mention e work of C.0- e er 
ent he Beas she since en to show that in this matter also, our United States colleagues have com 
es «vas tical and experinuental gocumentation to the food-canning industry - ’ 


srituted a vast theore : 
| to the research which hes been, and is being carried 
The reason why we have referred at such length SS ee ee oe ee 


mut by the United States is to explain why, in establishing ts program © e 
fechnical Committee directed its attention to other subjects- “* 
b der, the Committee considered that the becteriology of canned — 
As to problems of @ apes depend on complete sterilization, was not sufficiently known. = opine 
aaa negeee ting report which C.R- STUMBO, a forner associate of C.0. Bae ont nbs . . 
Has confirmed by ar ore a oration’s Facteriological Laboratory; kindly prepared in order o assis 
meror of =the aoe oe earch wo f the kind mentioned above, com rise, for instance, 
a plen for oe  yarious semi-sterilized fish. ewe 


C.I.P.c. in drawing ag Po an ts, foie eres, ey 

ce r ; i, 

oe blem which may require several years’ experimenta ‘studies. Consequently, 
tensive problem ell as of the P 


This is an ©x ractical possibilities, the Scientific 
ifferent suggestions made 38 ntry, wherever 4 laboratory 


in tk the d a specialized in the 
ec riobed that each delegation shovr’s £6 ial flora of cans, both normal 
use 4 


tudy of processed foods exists, C4 a concerned. 

: anare ict of the kind ¢ 

on ea get ‘sandy instructive data concerning the bacteriology of anchovies and of. 
We were thus able to collect very y considerable research work to be done and the difficulty 


| er 
‘oie gras. However, certainly bY reason of the cry catia ee 


3 = ° 
. ( ) refer to the Bibliography, P- XLIV - 3 
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n on the microb 


ES 


NOTA : Figures between 


| 
| 
| 


bs 


; in the assistance we needed for 
ified staff for carrying it out, we were unable to obta 
Beeecina tue pegeeeiclvay of processed tomato purée, rollmops, red herrings and canned luncheon meat also, 
as we had intended to do before this Congress. : a 
teresting papers prepare y 
sh this may me say the Congress had the benefit of the in 
Miss V oes Chief of Ve Department of Bacteriology, Norwegian Canning Industry Laboratory, and by 
R BUTTIAUX, of the Pasteur Institute in Lille, on Norwegian semi-sterilized fish and the bacteriological 
* ) 

examination of canned ham, respectively. Me Re 

j but ttle attention 

the nutritive value of processed foods, one point which has been given 

was Penis airostivility proper. Precise information on this point is, however, very useful, either for making 
knovn the dietetic and clinical value of certain canned foods, or for revealing possible defects and enabli 
them to be renedied. 

Thanks to the help given us by distinguished French physiologists, wewere able to draw up a programme 
of experiments in this connection. 

: " attack by the pepsin 

Two simultaneous methods of study were laid down: on the one hand, "in vitro" a 
pancreatin mixture, and study of the speed of hydrolysis of the lipids, proteins and carbohydrates contained 
in verious standard foods, either raw, cooked by home methods, or canned; and on the other hand, a similar 
study carrieé out "in vivo” on laboratory animals. 

M. FONTAINE, Professor of Physiology at the Natural History Museum (France), and one of his lady 
assistants kindly co-operated with us in the execution of this programme. The result of his work on the 
digestibility in vitro of the proteins contained in beef, pork, tunny and sardines, and in peas and beans, 
was shown in a report submitted to the Congress. 

The Scientific Committee also made a study of two questions of more immediate practical interest, 
- legislation dealing with processed foods, and methods of analysis applied to inspection and control of 
such foods. 

The ultimate purpose of these investigations is to work out the bases of possible unification and 
thereby to promote international trade. 

Our original aim was : 

- to assemble as complete a documentation as possible on these two subjects; 
- to sort out this documentetion and make it available to the industries concerned; 


- to emphasize similarities, on the one hand, and contradictions, on the other hand; 


- to exemine the means of eliminating or attenuating the latter. 


But later on it was found very difficult in practice to collect and keep up to date complete docu- 
mentation relating both to lerislation and to methods of analysis, especially with regard to the former, on 
account of the dissemination of the various texts of law or regulations. Moreover, owing to the great di- 
versity of both form and substance of the texts we were able to obtain, this work would have taken an ex- 
tremely long time and would possibly have been irksone. 


We therefore altered our original plans. 


As far as legislation is concerned, C.I.P.C. is above all endeavouring to draw up definitions of 
processed foods which occupy an important place in international trade; in doing this, it is, of course, 
taking into account the evolution of regulations applicable to canned foods on the international plane. 


Several committees have been put in charge of this work. For the time being, it covers canned to- 
matoes, peas, apricots, and fish, but it will be extended in the future. We may mention that, as regards 
canned fish, one of the aims of C.I.P.C. is to standardise the common names of certain species of fishes, 
more especially clupea and tunnies. 


Our first studies on analytical methods dealt with the determination of the titrable acidity and the 
volatile acidity, total nitroren and the crude fat; a method was adopted for the determination of acidity. 
Later on, methods of determining total solids, chlorides, and sugars were studied; and more recently the 
determination of the copper, lead, tin and sand content was added to our programme. 


The C.I.P.C. Scientific and Technical Committee devoted a large part of its last meetings to these 
studies and edopted the following procedure for its work in this field. 


For the study of each method of analysis 


1) asa starting basis take the A.O.A.C. method (Association of Official Agricultural Chemists), 
subject it to critical examination and experimentation; 


2) complete this starting basis by an examination of the information sent in by the competent 


members of each delegation concerning the principal methods in use in their respective 
countries; 


3) suggest a method; 
4) proceed to compare this method with those is use in different countries; 
5) study the comments suggested by comparative experiments. 


Here we must observe that the C.I.P.C. Scientific Comittee has no intention of su esting th 

at the 
methoés it may recommend should be compulsorily used; they are merely intended to serve as pS dad Poe nethods 
when comparisons have to be made or when disputes arise in the canned food trade. 


The C.I.P.C. Scientific and Technical Committee also gave its atte 


these were the methods for examining empty cans and the marking of cans; also 
in the canning industry. : 


ntion to other questions; among 
recent technical progress made 


This last question had been considered as soon as our work was resumed in Oct 
ober 1946. It 
the more imperative because of the great progress made in theory and practice during the war. Pe can 
we expected to give it an important place in the programme of the 2nd International Congress on Canned Foods, 
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we deferred studying it until the date of the Congress had been fixed,so as to be able 

at that tim - 
.mit reports which would be as up-to-date as practicable, and further, so that we might have as isnt chanel 
as possible of obtaining the indispendable collaboration of the most eminent specialists in the principal 
countries producing canned foods which are not represented on the C.I.P.C. 


As you know, we were able to carry out our plan thanks to the kind help given us. We believe the 
Coneress will thus have had a full and precise idea of the technical progress made in the canning industry 
throughout the world curing the last 12 years. 


In describing the work done by the C.I.P.C. Scientific and Technical Committee we do not claim to 
have accomplished any incomparable achievements. We even regret not having been able to present concrete 
results to the Congress, as we had hoped, in particular with regard to legislation and methods of analysis. 


One of the purposes of this Assembly is to judge our work and direct it; we shall be glad to hear 
its remarks on whet we have accomplished and its suggestions for our future activity. 
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XLV. REPORT ON THE WORK OF C.I.P. C. 
IN THE ECONOMIC FIELD I 


by P. PEISS! 
Secretary-General of C. I. P. C. 
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The purpose of the C.1I.P.C. in the economic field is to increase the consumptio . 
; m f n of canned foods, 
in particular by means of a co-ordination of the laws and regulations governing oresehven foods in the ere 
countries. Up to the present the C.1I.P.C. had directed its activity towards standardising the @imensions of 


eupty cans and the inscriptions to be placed on filled cans. 
Our report will therefore deal with the work accomplished by the C.I-P.C. on these two questions 


ang the results attained by it. 
However, it will be concluded by a few words concerning the efforts mage by the C.I.P.C. to collect 
figures permitting world statistics to be kept with regard to production, importation and exportation OF: 
canneé foods and we shall refer to the main points of the relations which the C.1.P.C. maintains with certal 
official international bodies and certain professional associations in countries which are not so far repre-— 
7 


sented on our Committee. 
+ 


In the early days following revival of its work, in October 1946, the C.I.P.C. reviewed the docu-- 
mentation it had collected and the relations it had established before the war in connection with standard-_ 
— 


{bation of cans and inscriptions to be placed on then. 
By examining these two questions jointly, we were able to submit a “Sth Report on Inscriptions to 


be placed on cans and on Standardization of round cans", to the lst semi-annual meeting of 1948. As requested, — 
we included in this report the first concrete proposals which the C.I-P.C. has received on this subject. ‘ 


To allow a more thorough study to be made, the two subjects, - standardization and inscriptions, - 
were separated. Later on, for the same reason, the study of each of them was divided and even sub-divided. — 
One special aspect of ¢he second subject, the technique of war iene cans, was referred for consul- 
tation to the Scientific (Committeer and, more particularly, to Mr. HUNTLEY United Kingdom ), who drew up & 
report which he submitted to te lst half-yearly weeting of 1949. 


ANS FOR PROCESSED VEGETABLES AND FRUITS 


lished by the C.I.P.c. and its constant 
HFELD (United Kingdom) is the Chairman; 


1. STANDARDIZATION OF ROUND C 


We shall not geal here with 4a history of - 
progress thanks to the specialised Coumittee of which Mr. V.-d- DRESC 
we shall merely state the final results obtained by the C.1.F.C.- 


After difficult preparatory work, which may have seeme 
1949 the Bay pit: began to make definite recommendations to the International Organizat 


(ISO) in view of international standardization of certain round cans. 
Up to the present, the C.1I-P.C- has recommende 
in Paris, in May 1951, decided to adopt for internation 
The significance ang importance of this result should be noted, for, 1t, shove, useful fr oe ae 
; means and time to study are concerned, the C I.p.c. is able vo € - 
eee gar ea TT bodies dealing with such matters, without its action veing considered as mecdlesome 


and vexatious. 
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the work accomp 


a to last a long time, in the first half of 
ion for Standardi zation 


And yet, it proved difficult for C.I.P.C. to obtain recognition on the part of ISO. 
, 


j vith by the League of Nations. The United 
- international standardization was dealt wit 

. * eee na whieh can be said to have replaced the League took over this question. On ro cee 
eat an nference held in London, an international standardization organisation was institute - e 
et ccecr the United Nations Committee on co-ordination of standards which had been set up provisionally. 


5 ' bjects to be studied, classifying them in 
: t had been created ISO drew up a list of su 
order of Raney er deciding which country should assume the secretariat for each subject. First on the 


list was standerdization of sizes of metal containers for preserved foods and the british Standerds Insti- 


tution (B.S.I.) was designated to assune its secretariat. 


iviti P Nations Committee on co-ordi- 
j @ by B.S.I. of the activities of C.I.>.C., the United : 
nation Bree aards wrote ae oe asking it not to undertake any work which might duplicate that of ISO. 


] i i i : Secretary of ISO who, on 
J 947 we had an interview in London with the temporary Ceneral ; 
being Oe Sie the C.I.P.C. really was, suggested that it might co-operate with ISO by attending its 


meetings. 
At that time we also established contact with 2.5.1. 


ari rf j d and we were informed by the Di- 
But shortly after our return to Paris, ISO was finally constitute : D 
rector of B.S.1. that only indirect aid could be fiven ISO by the C.I.P.C. This would consist of sending ISO, 
through the latter's national Member Committees of countries represented on C.I.P.C., such information as 
C.1I.P.c. considered useful to transmit. 


ow, we applied ourselves to keeping in touch with k.S.I. During trips to London we made then 
several ates ete te we take pleasure in saying, were facilitated by C.1.P.C. toed nee. Wet ae eee be 
United Kingdom and the International Tin Research and Deve lopuent Council, in particular, Mr. DRESC . an 
Mr. LEWIS. We constantly kept B.S.I. directly informed of decisions taken by Oster eG yin ee “ 
allowed to ettend, es observers, the tieetings of the ISO committee specialised in the study of apes ae eae 
of cans, i.e. Technical Committee 52, Hermetically sealed metal food containers, which were held in London 
( October 1948 and May 1950 ) and in Paris ( May 1951 ). So, from October 1949, direct co-operation was es- 
teblished between ISO and C.I.P.C. 


The result of this co-operation is that up to now ISO has adopted for international standardization, 
only cans, and all the cans ( round ) proposed by C.I.P.C. Furthermore, as far as inscriptions on cans are 


S adon he recommendations wade by C.1I.P.C. It is sufficient to read the 
concerned, here again IS0 has adopted t _by : 
minutes of ISO meetings to see how frequently the work and decisions of C.1I.P.C. were referred to during the 
said meetings. 


ll. STANDARDIZATION OF CONTAINERS FOR PROCESSED FISH 


Eere again, we shall not give a history of the work done by the specialised Committee which was 
first presided over by Mr. de CLERVILLE and later by Mr. JONCEERAY. We shall confine ourself to saying that 
standardization of containers for canned fish did not advance as quickly as that of round cans ( for canned 
vegetables and fruit ), on account of the many types of cans, the different Shapes in use for each type of 
can, etc... and also because after the war work on this subject was not resumed until the first half-yearly 
meeting of 1948. 


Fowever, in this field also the work done by C.I.IF.C. was foune useful, as ISO has decided to post- 
pone the study of canned fish containers until C.I.>.C. has informed it of the result of its work. 


Ill. INSCRIPTIONS TO BE SHOWN ON CONTAINERS 


Our Sth report on the inscriptions to be placed on cans and standardization of round cans was examined 
by C.I.P.C. at its lst and 2nd semi-annual meetings of 1948. 


This report was subdivided as follows : 


1. inscriptions to be put in indelible type on the metal of the container : country of 
production, manufacturer's symbol, vear of manufacture; and 


2. inscriptions to be pleced on the label or on the illustration printed on the can: 
composition of essential items, i.e., usual name of principal product and of each 
of the principal ingredients. 


To enable the problem of description of the contents to be solved,a programme of work was established, 
with the object of settling the names, in the various laneuages, of the same principal products and ingredients. 
This work was to deal with all agricultural products, tomato purees, mushrooms, peas, fruit, unsweetened or 
in syrup, fruit juice; for fish, clupeidae and tunnies, and the oils used for their preparation. 


The work was undertaken, tables were made out, reports drawn up (in particular, concerning the appel- 
lations of fishes), but the problem was found to be far rore complicated than many had thought it was; in fact, 


it involves the regulations covering proéucts (standarés) with which it is now bound up in the work done by 
C.1I.P.C. 


Nevertheless, the problem of the appellation of fishes and reserved fish was given for a long time, 
and is still being given ettention by C.1.P.c. 


This problem is an important one. fF.A.0O. has just uede a thorough study of the question, limiting 


itself, however, to the scientific and usual appellations of fish, without trying to establish commercial 
appellations either for the fish itself or for the foods prepared from it. 
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OP A Se lig aye 


On the other hand, as ISO h 
formed it o ; as included in its work the matter 
its Be tare tock taken over a ae ay ean ci G.I.P.0, can feel gratified that cortal vot 
er an : or 
of the country of origin by means of Sn oh CR opted by 150, for instance, the one .conessa =a cat on 


IV. STATISTICS 


At its first half-yearly meetin 
g of 1947, on motion of th ’ - 
to keep world stetistics of the finished products of the on inninal Kinde of, 6eanaeaen O16? 


At the following meeting, as Rapport 
as ’ pporteur on this new subject, we suggested 
Me, tin ecient 3 Cee eee End C.I.F.C. should ee the cone ete the aan 
: 5 each kind of canned foods for the wh > 
Sa sine-cuns; te which, however , would not be restrictive. The OF duction ficures 7eper ann 
ans, be split up into three caterories according to the capacity of the conteiaenal en 


We also vroposeé that at the same date j j 
et Dror and in a similar way each member- i 
Secretariat its country's import and export figures for the same eran of cna renin. aa shoul ae 


The C.I.P.C. having agreed to these proposals, we drew up 4 detailed rwar 
ded to the different member-delegations. iany of them die not sont in any Fae ae oe only cuppl lela 
plete data. as 4 result, the statistical tables showing the various products which the Secretariat ‘ 
up for the yeers 1947 and 1948 presented many geps.- “ae <— 
} In view of the persistence of the difficulties encountere¢c in t 

session of 1949, it was decided that the problems involved in the oan atte to be Ee ro eh 
reconsicered. We then prepared a report on the keeping of statistics by C.I.P.C. which was submitted to tha 
first helf-yearly meeting of 1950. A special Conmittee under the chairmanship of Mr. LEWIS (International — 
Tin Research anc Development Council) was instituted to examine this report. At the present time the work 
of the Committee is under way but, pending its conclusion, c.1I.P.C. has had to give up keeping statistics & 


for the time being. 


a> ry oan aA4 


We have rade ea brief review of the principal subjects of work of C.I.P.C. in the economi 

; thn . C.1I.P.C. ce field and 
given a general idea of the results attained. We will now refer to the relations which C.I.P.C. has es- 
tablished and maintains with official international bodies other than the one already mentioned (Iso), and we 


with professional associations in countries which are not yet represented on the C.1I.P.C. 


V. RELATIONS MAINTAINED BY C. I. P. C. WITH CERTAIN OFFICIAL INTERNATIONAL ORGAN - 
IZATIONS OR CERTAIN INDUSTRIAL ASSOCIATIONS IN COUNTRIES WHICH ARE NOT YET 


REPRESENTED ON IT 
* 


and Agriculture Orranization of the United Nations, known 
the action of F.4.0- extends at one and the same 
t its origin can be traced back to the work 
Section of the League of ‘ations, the In- 
well as to the activity of the 


You know that in October 1945 the Food 
as F.A-0., was instituted at Quebec. You also know that 
time to agriculture, sylviculture, fisheries and food and tha 
cerrieda out in common between the two world wars by the Nutrition 
ternational Labour Office anc the International Institute of Agriculture, as 
International Centre for Sylviculture- 

The C.1.P.C. decided to make contacts with the F.4.0. as early as April 1947 at its 2nd post - war 
half-yearly meeting and the Secretary General was put in charge of implementing such decision. 

Thanks to the kind intervention of Mr. W.R. LEWIS (International Tin Research and Development Council ) 


with Sir John BOYD ORR, nto relations with representatives of the latter 
orranisation, 1.6., the 


then Director of F.A.0.,we entered a 

Manager of the Nutrition Division, on the occasion of un F.A.0. Conference held in 

Geneva in Aurust/September 1947. at that time, the question of co-operating with C.1.P.C. was discussed. 
F.A.Q. could not allow C.1.?- 

resentatives of the Governments of the various 


Cc. to take part in its meetings as these can only be attended rep- 
ments between F.A.O0. and c.I.P.C. and we sugges 


member-countries- However, we organised an exchenge of docu- 
ted that C.I-P.C. might make certain studies which” ould en- 
lighten F.A.O- on the question of preserved foods. 
a eleP Ce dy one or more 
ng the second semi-annual meeting of 1947, we suggested that C.I.P.C. should stu 
wert ts be of interest to FT.AcO- Ceok-P.0- chose the question of the production ca acity of canni 
} tinplate and cans, because of its importance in the rational 


questions like 
factories and their supply of fresh products, Pp 
use of world food Tessources- 
e importance of this question and also asked C.1.P.C. to help it 


Subsequently, FeiieO- recognised th 
with regard to the following matters ; 
- creation of & scientific review dealing with questions of preserved foods, in particular 


their nutritional value; 
-~ éocumentation concerning the laws govel 
food containers in the various countries; 
~ documentation concerning the laws provicing for the control of food (including canneé foods) 
in the various countries. 


We also obtained that F.A.0- would send 


rning the wording of inscriptions placed on preserved 


representatives to C.I.P.C. congresses« 
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Already in 1949 a representative of F.4.0. attended the second C.I.P.C. half-yearly meeting. 


May I say that it did not prove easy to improve our relations with F.A.0. as until quite recently 
the seat of this organisation was in Washington and we were unable to have any personal contact with t 
officers apart from that we had in Geneva in 1947. But it is most likely that the presence of Messrs. Y, 
VEEN and Mogens JUL, F.A.0. representatives, at the 2nd Congress will have a favourable influence on thes 
relations which should also be facilitated by the transfer of F.A.0. to Rome. 


Furthermore, C.I.P.C. has also maintained relations with the International Tin Study Group with 
respect to the keeping of statistics. 


With regard to relations with industrial associations in countries not yet represented on C-I.P.C., 
we shall not refer to those established some time ago with associations of canners in the United Kingdom ang 
Sweden, as they have resulted in these countries now being represented by a delegation to C.I.P.C. 


Let us hope that those we maintain with Canada, South Africa, Austrelia, Inéeia, Israél, Finlend, 
Igypt, the United States and former members of our Committee from whom we were cut off by the war, will have 
the sane fortunate consequence. 


As far as the United States is concerned, we think it is of interest to remind our members that a 
first contact had been establishec by us with the National Canners Associetion in 1937, on the occasion of 
a trip to the United States. Subsequently, minutes of °.I.P.C. meetings were regularly transmitted to the 
National Canners Association. Personal relations were resumed in 1949 by Mr. WITTOUCK (Felgium) and in 1951 
by lir. FREREJEAN ( former secretary of C.I.F.C.). In acdition, Mr. CADPURY ( United Kingdom ) has been good 
enough to endeavour to bring the United States into ©.I.P.C. by writing a large number of letters to outstand- 
ing members of the canning world of that country. 


— PY ee ey 
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SUMMARY OF DISCUSSIONS 


For greater convenience and clarity the di 
: iiscussions which took place dur 
Congress are reported for each meeting, not in chronological pee Be Pasir: prabebpear os 


FIRST MEETING 


(Tuesday, October 16 - afternoon) 


This meeting, presided over by Professor Ch. RICHET Member of a ance) 
was devoted to quest ions connected with nutrition. , Académie nationale a “a 


Papers I, II and III on the program were submitted. 
None of them gave rise to any technical discussion. 


SECOND AND THIRD MEETINGS 


(Wednesday, October !7) - 


AGENDA : Technical progress achieved by the canned food industries in various countries since 
lst International Congress on Canned Foods was held (October 1937). 

CHAIRMAN : H. CHEFTEL, Directeur Laboratoire de Recherches, Etablissements J. 2 
ges de Basse-Indre (France). . 0 3 ae a 


REPORTS SUBMITTED 
The agenda of the second and third meetings provided for the submission and discussion of two 
series of reports on the technical progress inthe canned food industry since the lst International Congress 
on Canned Foods was held, one of these being reports drawn up per country (VIII to xxv), the other, general — 
reports by type of product (IV to IX) bringing out the most remarkable technical developments which had taken 


place throughout the world in the various branches of the canning industry. 
At the suggestion of the Chairman, it was decided that only the four reports and reports xI 
and XIV on technical progress made in the United States would be submitted at the meetings. 


The order of submission of the said reports was fixed 4s follows : 


I 
./* 
* 


2nd meeting - Wednesday, October 17, morning. 
ethods inthe canning industry in the United 


1. Technological advancement in food processing m 
States, report XIII, submitted by the author, C.0. BALL - Research Specialist in Food Technology, Rutgers 
University (United States). 

2. Twelve years’ progress in the canning of fishery products, report Iv, submitted by the — 
author, M. JUL, Chief of the Technology Branch, Fisheries Division, Food and Agriculture Organization of the — 


United Nations. 


%. Technical progr 
van der STEUR, Chemical Departmen 


3rd meeting - Wednesday, October 17, afternoon. 
nning industry, report XIV, by R.H. LUECK, 


1. Twelve years’ progress in the United States ca ys ree teal eee ee 
i Research, American Can Company and K.W. BRIGHTON, Supervisor, r ; 
ees coh YES submitted py Berton S. CLARK, Vice-President, American Can Company (United aueteene 
pmitted by the euthor, w.B. ADAM, Deputy Di- 
. evelopment in fruit canning, report VII, su Be 
rector, Fruit ae Teeebenle Preservation Research Station, University of Bristol (United Kingdom). 
, ee 
ble canning industry throughout the world during the last 
t 8 Saoet nee oy Ba seagate eet ROSEIS, Chef du Service de Documentation, Institut 
en years, ’ 


J. DUROCHER, Directeur, and G- 
national de la Conserve (France), submitted by the first-named. 


report V, submitted by the author, JePeKe 


ess in the canned meat industry 
Netherlands). 


t, Lever Brothers and Unilever 


————<<—_ 


SUMMARY OF DISCUSSION 


The discussions which took place after each series of reports dealt with the following questions : 


a) fishery products; 

bd) sterilization processes; 

ec) canned vegetables, Blair process (page 3); 

a) canned fruit (and vegetables) - ascorbic acid (page 3); 


e) canned fruit - vacuum syruping and sealing (page 4); 
tf) fruit preserves - copper and stainless steel equipment (page 5); 
g) miscellaneous questions - bacteriological aspects (page 5). 


a. Fishery products 


ked Mr. CARVALLO 
ine up certain questions raised in Mr. JUL’s report, Mr. CHEFTEL, Chairman, as 
(France) shabiey sc continuous autoclave designed by him (P.C.100) also enables non-cylindrical cans to be 


processed. 

. O explained that thanks to the principle of the tubular basket used in his apparatus, 
it is Be eiiic te use the latter to process any container, whatever its shape or character, which can be 
placed in the basket. So far the industrial plants in use have only processed round cans, but there is abses 
lutely no obstacle to treating cans of a different shape. Moreover, it is planned to use the Carvallo 
sterilizer-cooler in the near future for processing canned fish. The only difficulty which arises in this 
conrection is the automatic placing of the cans in the tubular baskets, but this is a purely mechanical 
problen. 

As a matter of fact, tests have been made with parallelopipedal metal containers filled with fish and 
glass containers filled with vegetables. The range of temperatures of the mest recent type P.C. 100 auto- 
claves is such asto permit of processing glass containers easily. In the latest apparatus made it was found 
possible to sterilize vegetables in glass jars at the rate of 165 containers a minute. 


Mr. CHEFTEL asked Mr. NAVARRE (Etablissements Frédéric FOUCHE, France) to answer another question 
raised in Mr. JUL's report relating to the results achieved with the "Toquer" fish processing line and, in 
particular, whether its mechanical device for sardine heading and eviscerating is already in industrial ope- 
ration. 


Mr. NAVARRE stated that the tunnel section of the "Toquer" apparatus isin use in two French facto- 
ries, but the heading part is still in the experinental stage. 


At Mr. CHEFTEL’s request, Mr. MEESEMAECKER (Directeur Technique des Laboratoires, Fédération des 
Industries de la Conserve au Maroc) gave some setails with regard to the " Bonnefon " apparatus, which was 
tested in Morocco as far back as December 1950. The principle of this apparatus is similar to that of the 
I.M.C. and Mather & Platt equipment, since it is also designed to cook the fish after it has been canned in 
the raw state. Although it is still difficult at this time to form an opinion of its exact utility, the 
* Bonnefon ™ apparatus has the advantage of not requiring much space and of permitting of the production of 
approximately twenty cases ( 2000 cans ) an hour. On the other hand, its comparatively low cost enables a 
large number to be used in big factories. 


In order to emphasize the progress made in fish canning in Morocco, the speaker added that the number 
of automatic plants for fish processing now in use there is in the neighbourhood of twenty. 


Still dealing with Mr. JUL’s paper, Mr. CHEFTEL clarified a few points raised in the said paper 
relating to the I.M.C. automatic line for processing sardines. According to Mr. JUL, the automatic evisce- 
rating equipment intended for this line are already in use in factories. Mr. CHEFTEL emphasized thet while 
a series of such machines has already been built, they cannot yet be considered to be entirely satisfactory 
in service. 


The great difficulty encountered in removing sardine heads and viscera is due to the extreme fria- 
bility of this fish - none of the existing machines, either for sprats (which, moreover, do not need to be 
eviscerated, while sardines must be) or for herrings, is suitable for sardines. It cannot therefore be said 
that the problem has been solved. However, thanks to the studies being carried on inthis field by Mr.SANDERS 
(Internetional Machinery Corporation, Belgium) in conjunction with Mr. CHEFTEL, a satisfactory solution of 
this problem within the near future can be looked forward to. 


After having pointed out that, in addition to head-removing machinery prototypes of machinery for 
sorting sardines by size and arranging them before they are put into the mechanical head-removers have been 
perfected, Mr. CHEFTEL asked the United States delegates what results had been obtained on an industrial 
scale with shrimp peeling machinery of which several types are believed to be undergoing trials in the United 
States. 


Mr. DUFFY (Chief, Bureau of Food and Drug Inspection, California, U.S.A.) stated that as far as he 
knew shrimps are still peeled by hand in Louisiana. 


b. Sterilization processes 


Mr. FEIGENBAUM (Food Industries Department, Ministry for Agriculture, Israel) asked Mr. BALL if he 
could give more precise data as to the present status #™f studies relating to the use of X-rays for steril- 
izing canned foods. The speaker has personally done research work in this field and is not convinced of the 
practical efficiency of this process. 


oY ee 
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Mr. BALL (United States) emphasized that althou 

gh he had not personal 
electronic or X-ray sterilization, he believed that recent experiments had ied ns: set ietaaee “s bp th 
Bite eines difficulties had been encountered with regard to the destruction of the anenee es 
rimental results appear to have shown that it is more difficult to eliminate enzymatic action by irrediantan 


than it is to destroy micro-organisms. Mr. BALL 
eee errs this wroblen, pre erect nuetet: would like to hear what Mr. CLIFCORN, who is particularly 


Mr. CLIFCORN ( Director, Fundamental Research, Continental Can Compan 
- BALL's opinion and mentioned, by way of an example, that according ‘a the nites states) an 
assachusetts Institute of Technology on sterilization by cathode rays, X-rays and yY rays, it wOuLe : 7 
that the quantity of irradiating energy necessary to destroy the enzymes is of the order of 3 to 4 Bitire 
Roentgen units. Under present experimental conditions 2 million Roentgen units have currently been reach rh 
but when foodstuffs are subjected to the action of 2 to 3 million Roentgen units in order to ensure pp 


inactivation 
es. on of the enzymes, destruction of the natural properties of the products is commenced at the sane 


Mr. ROSKIS (France) would like to know what are the effects on the 

1 of the high tempera- 
tures and pressures prevailing in the sealed canning and seami rooms of th Ponith-B cs 
Mr. BALL if any industrial observations are available on this Bint e Smith-Ball presses 


Mr. BALL (United States) stated that it was quite true that the pressure 

ditioning ang sealing rooms of the Smith-Ball line is of the order of 17 to 20 0 eee are 
to 1.4 ke/em* ), which should normally correspond to a texperature of 260°F (126°C) which would make it im- 
possible for the personnel to carry out their work. However, the super-pressure is maintained by means of 
conditioned air, the temperature and moisture content of which are carefully controlled. Air circulation in 
the rooms is ensured by a compressor which drives the air through water jets to adjust its temperature and 
moisture content at 4 suitable level, so that ideal working conditions are obtainec. It is nevertheless a 
fact that the super - pressure prevailing in the rooms exceeds normal atmospheric pressure but this has no 
41l effects on the personnel accustomed to work under these conditions. : 


Mr. KOVACS (Israel) would like to know whether the "Stero-Vac" process is sti 
States and whether it has been further improved. ? . 11 used inthe 


Mr. BALL (United States) and Mr. CLARK (United States) replied that this process had been abandoned f 
owing to its unsatisfactory results. 


c. Canned vegetables — Blair process 


Mr. KOVACS (Israel) asked Mr. CLARK for deta with regard to the Blair process for preserving the 
green colour of peas by an alkaline treatment, specifically as to the extent to which this process is used 
industrially anc the attitude of the public towards the resultant products. 


Mr. CLARK replied that this process has been in use for some years in two large American canning 
factories for 4 production of some 300,000 cases per annum. The cost price of peas treated by the Blair 
process is somewhat higher than that of others, while on the other hand they must be stored et a lower tempe- 
rature than thet used for ordinary canned peas. Storage for five weeks at least appears adequate. 


Mr. CHEFTEL, Chairman of the Meeting (France) pointed out in this connection that laboratory tests 
made by him in France have shown that it is necessary to store canned peas at a low temperature in order to 
retain their natural green colour. It is therefore his impression that when appertized peas are stored at & 
low temperature after sterilization in 4 continuous autoclave at a high temperature, it is not essential to 
ahd them to the alkaline treatment to improve their colour substantially. He would like to know Mr .CLARK’s 
opinion. 


Mr. CLARK felt unable to express any definite opinion on this point, but he added that when the 
Blair process is carried out under properly controlled conditions its effects are quite remarkable. The 
colour of the peas is a bright green which closely approaches their original colour, provided, of course, 
that they were green to start with, because the process cannot make the peas greener that they were origin- 


ally. 


d. Canned fruits (and vegetables) — Ascorbic acid 


Mr. BORGSTROM (Direktor, Svenska Institutet for Konserveringsforskning, Sweden) raised the question 
of the use of ascorbic acid and expressed his surprise at the fact that it is not mentioned in any of the 
papers. Alluding to the considerable research work done in this field in the United States, he felt that the 
addition of ascorbic acid had become "the corner stone of all questions relating to canned Set and eee 
tables", not only with a view to increasing their nutritive value but also as & technical facility for e 
industry, particularly in order to preserve the flavour of fruits and vecetables. ; 


the fact that the natural vita- 

In his opinion the roblem is of ever-increasing importance owing to 
min C content of vegetable foods is subject to substantial variations according to seasonal anc pee 
conditions of cultivation, and that it is very aifficult to ensure preservation of the natural ascort C ee 
This is why in certain countries, such as Canada, the regulations require the addition of ascorbic ac to 
Brats t place they h taken in the Unitec 

sTRC tant place they have take J 

with regard to fruit uices Mr. BORGSTROM mentioned the impor I 

States Seine aasuatry eels in Europe their production i she) Sheets a Suall percentage. He fe resenreh 
t american fruit juice industry s connecte t ¢ 

a Sccasers while in Zurope glass containers, which are extremely costly, are still 
adhered to for packing fruit juices. 

In his opinion fruit juices should not be looked upon solely as finished products, but should also 


be used as semi-manufactured products for making other articles, such as purées. 


a ee 


rtain economic aspects of the problem of processing vegetable 
ter use of refrigeration in order to extend the seasons when 
ld be the repercussions of a European organization of 


Finally, Mr. BORGSTROM dealt with ce 
foods, pointing out the tendency to make grea 
fruits and vegetables are used. He wondered what wou 
cold storage warehouses on the canning industry ? : fn a 

ad storage warehouses. ese - 
nd Italy large capital sums have been invested in col 
. ea lead ee a Racepion as to whether stabilization by cold is not preferable to preser- 


vation in hermetically sealed containers. 


0 ion Research Station 

° M sked Mr. ADAM (Deputy Director, Fruit and Vegetable Preservat j 

Campden Pree vitedou) whether the reports he had received from the various countries do not allude to the 
> 

particular points raised by him. : cat a 

° AM expressed the opinion that the subjects dealt with by Mr. BORGSTROM are somewhat outside 
the Mantel or the rdeerah of the Bactine since they relate both to the scientific and to the economic aspects 
of the problem. However, in reply to the questions put, he stated that in the reports which have reached him 
he has not found any allusion to the addition of ascorbic acid or to its effects on the colour and flavour 
of canned vegetable products. 


With reeard to the retention of ascorbic acid in canned foods, considerable work has been done along 
these lines, but it would be beyond the scope of this meeting to go into details about it. Mr. ADAM was of 
opinion that the addition of ascorbic acid is not of any very great value in itself. It may be advantageous 
in connection with colour, for instance, in the case of cauliflowers or celery, when blanching is done with- 
cut citric acid; but it does not appear to be of interest from the view- point of improving the flavour of 
fruit and vegetables. 


The utility of ascorbic acid is more obvious in the case of frozen products, since it obviates 
changes in colour during de-freezing. 


The reports from the various countries do not make any mention of purées either. It is known, how- 
ever, that the production of certain purées has increased considerably in the United States. 


As to the question of cold storage warehouses, this is more in the nature of a domestic problem 
which is peculiar to each country. Obviously, the extension of cold storage warehouses makes it possible to 
prolong the seasons when certain products are used, but Mr. ADAM felt that the purely economic advantages 
are not very great in this field. 


Mr. CHEFTEL pointed out that the question of adding ascorbic acid will be dealt with, at least from 
the viewpoint of protection against non-enzymatic browning of products, byMr. LEA (Low Temperature Research 
Station in Biochemistry and Biophysics, University of Cambridge, United-Kingdom) in a paper submitted to the 
Scientific Section (No. XXXVII). 


On the other hand, he drew attention to the research work done in France by Messrs. DUROCHER and 
VOINOVITCH on enzymatic browning, which has led to interesting results, at the same time demonstrating the 
complexity of browning problems. In particular, it has shown that thiamin ( vitamin B, ) is much more ef- 
ficient than ascorbic acid in preventing certain enzymatic brownings. 


With regard to the fact that the consumption of fruit juices in Europe, especially in Latin countries, 
is not very large, Mr. CHEFTEL felt that this is due, as he had already had occasion to point out a few 
years ago in response to Mr. KERTESZ in an article published in the English periodical "FOOD", to the dif- 
ferences between the eating habits in Europe and in the United States, on the one hand. Fruit juices are 
consumed in the United States mainly at breakfast, while in Europe breakfast cannot be called a meal in the 
Saie sense as on the other side of the Atlantic; and, on the other hand, to the fact that the purchasing 
power of the European public is unfortunately too low, so that fruit juices are a luxury. 


Mr. BORGSTROM (Sweden) expressed the opinion that the reason for the considerable development of 
fruit juice consumption in the United States is to be found in the education of the public in matters con- 


nected with food. Thus, European immigrants who from the major part of this public have changed their methods 
of nourishment. 


With regard to freezing, Mr. BORGSTROM explained that it had not been his intention to raise the 


problem in general, but only the aspects of its use as a means of pre-preservation, for instance, in the jam- 
making industry. 


In the same way, his remarks on metal containers were not directed to the problem as a whole, but 
were made simply in connection with his question about fruit juice. He felt it would be of interest to Eu- 
ropean canners to learn why more fruit juice than any other product is packed in cans in the United States. 


Finally, his remarks on ascorbic acid were not intended to deal with the scientific aspect of the 


problem but solely with its technological aspects which appear to him to be of considerable importan 
not to have been given sufficient attention in Europe. P anicerar 


e. Canned fruit: vacuum syruping and sealing 


Mr. CARVALLO (France) alluded to recent American tendencies to replace standard thermal e 
in fruit canning lines by vacuum-syruping followed by vacuum sealing or Seal toe under steam jet. Bigemrt =. 
delegates that for many years as lengthy exhausting as possible was recommended, so as to remove the intra- 
cellular air of the products from the container. He therefore asked whether in the new systems without ex- 
hausting, operating at high speeds of the order of 200 or 250 cans per minute, in which the can is sub jected 


to the action of the vacuum for only about one second the t 
au cartaWWine the oats F reatnuent suffices to eliminate air completely 


Mr. ADAM (United-Kingdom) expressed the view that 


vacuum-syruping and sealing depends first of all on the machinery used and the length of time during which 


the vacuum is maintained. Thus, for instance in twelve-head al 
subject to the action of the vacuum is fairly lone. ebm te 


efficient evacuation of air in the systems of 


ay (ee 


With regard to any “intra-cellul " 
2 u ar air which might not be eliminated 
nett itn cn trate. “ ce of "air" ( assimilated to that of xveennl ta occrect; for anna art: 
MEE? cinoat aclely Bireren Nash A ia Stra ged no Sih le remains in the cellular tievues ena Seen is y 
as are 1 ° : 
vacuum closure even less oxygen remains in the a5 than Bye the nsuel, wand he eee emt 


Mr. CLARK (United States) confirmed what Mr 
. ADAM said with regard to th 
a SME eens cry inetences of « pone ee ee process had beak used rm be Poet poe eait 
accelerated corrosi 
certainly have occurred if the oxygen had not been ppaibest pape et been recorded, 91 ae 


Mr. CHEFTEL expressed the opinion that steam - vacuum 
- closure is preferable t 
Mess ever: tie benefit of the eye pe 7 eet on the can when it oud from the oxbenanee greet 
ng is lost. He considered that it would not b 
up the question of vacuum-syruping as a technical proble a eee atone 
je til it could be contemplated at 

cans per minute, for, in fact, the ma hi mT Plates ie cies 
Me to. can Uadet) a ph chines necessary for this work would not be justified otherwise as the 


, at oe + _ 


f. Fruit preserves: copper and stainless steel equipment 
o 


Mr. MATERNE (President of the Groupement des Fabricants de Confitur 

es, Pates de Pommes 

habe be et Fruits confits, Belgium) would like to know why, in the United-Kingdom, pid ee 

made of extra high speed copper pans for jam-making. This appears to him to be in contradiction with the — 

ovine th ce cmtoas aha ie Rebebate to use preferably stainless steel. Is this to be taken simply as 
a e advantege oO e heat conductivity of copper outweigh th a - 

eee ere are oe tne matel ? y pp g e drawbacks of metallic contamina 


Mr. HINTON (British Food Manufacturing Industries Research Association, United-Ki dom) thought that 
the preference for copper was due to its greater heat conductivity, which is felt to ontre tin the drawbacks — 
of catalytic destruction of the ascorbic acid. After all, apart from certain jams made of strawberries and 
other berries, the anti-scorbutic properties of jam are not very great. ‘ics 


g. Miscellaneous questions : bacteriological aspects 


Mr. GUILLOT (France) deplored the indequacy of present knowledge of the bacteriology of acid-pro- 
ducing thermophile germs, which play such an important part in the technology of canned vegetables. He drev 
attention to the lack of precision found habitually in works on these micro-organisms. In the latest edition 
of the Bergey's Manual and in recent books on food bacteriology jt is to be noted that these germs, particu- 
larly those of the heat-resisting species, are sometimes described as bacilli, sometimes as rod bacteria, 
cocci-bacilli, sometimes as Gram- positive and Gram - negative, sometimes as sporulated or non-sporulated, 
mobile or non-mobile. Moreover, no one knows their biological character, the conditions under which they | 
bring about 4 reduction of the pH, the time which elapses before 4 reduction of the pH occurs, the tempera-— 
ture most favourable to such reduction, etc---- The speaker concluded that a systematic and thorough study — 


of these germs is necessary- 

Miss ASCHEHOUG ( Chief of the Bacteriology Department, Hermetikkindustriens Laboratorium, Norway di) 
concurred in Mr. GUILLOT’s remarks and mentioned that 4& fairly thorough study or thermophile bacteria in 
canned meat, vegetable and fish products has just been completed in Norway and will be published in the No- — 
vember, 1951 issue of "Food Research". : 

amélioration des Conserves 


Mr. LEFEBVRE ( Chief of the Laboratory of the Institut national pour 1° 
hlorination of cooling water for 


a umes, Belgium intervened to raise 4 question connected with the c 
ae oat due to reinfection of the products by contaminated 


rocessed cans in order to avoid s oilage by swelling 

ter penetrating through the eenpocleaks: in the cans. He asked what was the probability of having fermen- 
tations by non- gazogenous bacteria when mall quantity of chlorine is used in the cooling 
water the original contamination of which is fairly high. Under these conditions one has to deal, more hay , 
than not, with bacilli of the subtilis and mesentericus type, the spores of which can withstand small booms . 
ties of chlorine. Mr. LEFEBVRE would like to know whether similar cases have been encountered frequently 


when inspecting canned foods. | ; ot is 
. BUTTL Chef de Service Institut Pasteur de Lille, France pointed ou a e question 
of Daear vee eat with in aetail when his paper was eee be the scientific section:  aoterias 
again at that meeting and to study, n particular, e ques : 
fo take the leo. calied anarchic metabolism and which are alleged never to produce any gases; it is even 
thought that in certain circumstances these germs are capable of becoming aerobian. : 
; the bacilli tutto find out whether, 
° inted out that what was necessary was not to study 
if ver Bee antity of chlorine is added to the can cooling water, there is a danger, of bringine tpi 
eee lon of microbes and causing the presence together of specific species gh rae Une Lae ah 
cult to deal with in that they do not give rise so that 1 p 


4{mmediately that the contents have been contaminated ow 


Mr. BUTTIAUX stated that in 
importance 4s far as bacilli are concerned, for 


a foods are entero-vacteriae- 
“gic aa ubtilin as an auxiliary agent for stabili- 


ly the question of the use of § 
i ae erie es Be naenit een in the papers submitted, pointing out that he had thought of 
zing canne ; 


The results obtained have shown that even in this 
for semi - preserved foodstuffs. T 
Beets Rs ere peas? to be completely inefficient for h as anchovies, on the one hand, and 
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products suc 
olives on the other hand. 


jon of chlorination of the water is of secondary 


ar t 
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bacilli seldom contaminate water. 
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FOURTH MEETING 


(Thursday, October !8 - morning) 


ACENDA : Legislation. 
CHAIRMAN : C.A. ADAMS, Director, Food Standards and Labelling Division, Ministry of Food (United- 
Kingdom) . 


' i No.XXVI, submitted by the author, C.H. 
: d laws and enforcement in the United States, paper ; 
BLOEDORN ee Technical Services, Continental Overseas Corporation (United States of anes tae 
accompanied by a statement by Mr. Milton P. DUFFY, Chief, Bureau of Food and Drug Inspection California 
on the enforcement of the Federal Law and State Laws concerning food in the United States. 


j No.XXVII, submitted 
2. Some comparisons between food legislation of various countries, paper Z 
by the author, C.L. HINTON, Superintendent of Research, British Food Manufactur ing Industries Research Asso- 


ciation (United-Kingdom). 


SUMMARY OF DISCUSSION 


The following questions, in particular, were dealt with during the discussion : 


a) explanations as to American legislation and its enforcement by the Food and Drug Adminis- 
tration; 


b) specific problems relating to the statement of weight on preserved food containers with a 
covering liquid (page 7); 


c) general remarks on international legislation on food (page 8). 


a. Explanations as to american legislation 


Mr. FEIGENBAUM (Food Industries Department, Ministry for Agriculture, Israel) asked for explanations 
of the method of setting up standards in the United States and of recruiting Inspectors of the Food and Drug 
Administration and their status. 


Mr. DUFFY (United States) replied that anybody can take the initiative of setting up or changing 
standards. Once an application for the establishment of a standard has been filled, it is for the Adminis- 
tration to take action thereon. It makes known its intentions by correspondence or through the technical 
press of the branch, and asks representatives of the industry concerned to state their views at public meetings. 
In drawing up and publishing standards, the Administration takes the views exchanged at these public meetings 
into account. 


Inspectors are recruited by examinations conducted by administrative commissions specialised in the 
various branches of the food industry. Candidates are almost always graduates in chemistry, agronomics, 
pharmacy or biology. Those who pass the examination are sworn and become State functionaries in the same 
manner as members of the Police Force. They carry out their duties in complete independence of the industry 
or profesional organisations. 


In response to a question by Mr. PILNIK (Director of Resarch, Central Citrus Products Research Labo- 
ratory, Israel) as to the Inspectors’ powers and possibilities of taking immediate action, Mr. DUFFY ex- 
plained that if irregularities or non-compliance with the regulations or standards in force are ascertained, 


it is the inspector’s duty to take immediate action by informing his superior of the facts. The latter takes 
the necessary steps. 


Mr. BLOEDORN (United States) added in this connection that the inspectors’ powers and authority are 
strengthened by the fact that the manufacturer runs the risk of having his products withdrawn from sale, 
in whole or in part according to the case, if he takes no notice of the inspectors’ instructions dealing 
with improvement of working conditions or the products so as to bring them into line with regulations. 


Mr. LAGNEAU (Director of Union nationale des Fabricants de Conserves de Fruits et de Confitures, 
France) asked what were the rules applied in the United States in the event of conflict of jurisdiction be- 
tween the State legislation and the Federal legislation, in view of the fact that the former may differ fram 
the latter on certain points. He reminded the meeting that in France the penal laws applicable to fraud or 
falsification take the intention into account, that is to say, a penal sentence is inflicted only if there 
has been had faith on the part of the delinquent, while if there has not been bad faith, then there is simply 
a misdemeanour in the nature of a tort, which exists even if a purely involuntarily infringement of the regu- 
lations has been found to exist. He would therefore like to know what is the position as regards the laws 


and regulations in force in the United-States in this connection, and, in particular, whether they take the 
delinquent’s intention into account. 


Mr. BLOEDORN (United States) explained that under the American Constitution the federal States are 
sovereign. Consequently, in the event of conflict between the two legislations, the State legislation pre- 
vails. In any event, so long as a product does not go outside of the frontiers of a State it does not come 
within the scope of the federal laws and is governed only by the local law. In this connection he cited 
the case of a manufacturer domiciled in the State of Illinois who was approached by the federal authorities 
with a view to his ceasing the manufacture of a specific product; but as the product in question did not 


a 


infringe the State legislation, it is to be found on the market throughout the State of Illinois. It is only 4 


if the producer endeavours to market 
aus to noize rit. arket his product in neighbouring States that the federal authorities take 


Mr. DUFFY (United States) added that 7 
» generally speaking, State legisl 
ek ple eeeonpere co This applies, in particular, to California. cimevee; thecal rerarcea onsenean 
pers reiese paces? > ening “ide ater pee milk; but they do not relate to questions of curity ona 
° ? ere are fferences between the vari 
of sulphur dioxide, some of them prohibiting or restricting its use Soe tein trate oh 


As to the problem of fraudulent intention, Mr BLOEDORN em 

’ phasized that alt 
not provided for in the law, the authorities take the delinquent’s good or bad Sate itt oonel ee 
when deciding whether criminal or civil proceedings shall be taken cgainst him. ae 


In Mr. DUFFY’s opinion, whatever may be the producer’s intentions h 
e is.de 
responsibility for the products he places on the market. This explains why piled ps Sing oo ates 


tinstion between deliberate fraud and involunt 
te ne GherFederel law. ntary fraud. On this point the legislation of the individual 


As to whether the Food and Drug Administration is in char 

ge of supervising the pe - 
stuffs, Mr. BLOEDORN stated that, in principle, this Administration is not intenaaean in tine 3 pi ; 
Its immediate task is to ensure that products shall be perfectly suitable for consumption and in accordance 
with the reguletions in force. However, questions of quality fall within the province of the Administration 
omits gereee “hese $3 puaeepe are published,as is the case for numerous products. On the other hand, 

e labe ears a qua y indication which is not in accordance with the facts,t 
on the ground of misrepresentation. ‘ » the 3eo eee ‘ota 


Mr. CUILLOT (France) asked whether any regulations exist inthe United States on the state of health 
of the personnel handling food in canneries, particularly with re ard to healt carriers o 
of the salmonella, typhoid and paratyphoid groups. . md f pathosen ae ’ 


Mr. DUFFY replied that Californian regulations, which are practically identical with those of the if 
other States, stipulate that no one suffering from an infectious oF contagious disease may be employed in 
food factories. Obviously, these regulations apply only to the present, for a workman may be in a perfect — 
state of health when he is engaged and subsequently become 4 carrier of pathogenic agents. In Pasadena ~ 
(California) systematic inspections are made of all the personnel employed in food factories, but the results — 
have not been found to be conclusive except for the detection of venereal disease. Oe 


Mr. KNOCK (Metal Box Company of South Africa, Union of South Africa) stated that in South Africa ity 
was proposed to promulgate a sanitary code shortly for workers in the foodstuff industry. In this connection — 
the question was raised as to whether workers in food factories should be classified among the personnel 
subject to periodical medical exeminations. Although it is indisputable that all contagious .disease should 
be eliminated, it may be asked whether, in practice, this can have any influence on canned products. In 
conclusion, Mr. KNOCK would like to know whether there are any countries where the law requires " bacterio- 
logical ”* examination of the workers in food factories as a condition of their employment. a 


Mr. DUFFY (United States) replied that Californian law stipulates that no foodstuff manufacturer — 
may use the services of workers suffering from infectious or contagious diseases, more particularly the 
following : smallpox, diphteria, yellow fever, tuberculosis, bubonic plague, cholera, leprosy, sarcoma, — 
typhoid fever, dysentery, mumps, measles, whooping cough. 

With regard to venereal disease, American laws go far beyond the circle of workers in the food indus- 
tries, for anyone suffering from 4 venereal disease who is not undergoing treatment can be interned by order 
of the authorities ina hospital where he is forced to undergo treatment. 

The speaker added that in his 37 years’ experience of inspection of food factories in the State of 
California he has never met with any case calling for action by the Authorities to enforce the regulations 
in this field. 


b. Statement and determination of net weight of contents 


- da several times in 

Mr. CADBURY (Managing Director, British Canners Lta., United Kingdom) intervene 
the discussion and raised the problem of the indication of the net weight on the labels of canned foods eK. 
a covering liquid (syrup, brine). He pointed out the present tendency in the United-Kinga@om to state the 
ined net weight of the roduct, and emphasized that this meth 
cradtreal utiles ina Sareaiz number of cases, in particular in that of fruits and apekere in oyeues Re 
to the substantial variation in the drained net weight combined with the phenomena of osmosis and 6 a z 
various countries, more par— 


in 
therefore like to know the substance of the laws in force 

Bets tn the Unites States, on this es Fade require that the tothow is pi = the ee 
) t d or only that of the drained solid produc” * n the ’ wan 
eer eatation of certain fruits, such as strawberries in syrup, for instance ? a ae 

UFFY ited States law vary according to 6 

. ted States) replied that the requirements of Un 
roduct eat the Se eae tignid. In the case of products {in syrup - that 5 be Cy 9 Ore eee ee 

containing lyon peptone “Siete cilibopdonaad OT eae Be ooaralaa for instance — "the in- 
oe Me oper’ of regetables Covet ght. of ee onne Tolerances are permitted both for 
dication oO ) 


jon of the drained we 
oN ae ) to state what is the French law on the subject, Mr. GROSS (Principal 


Ministry of Agriculture, France) said that although, to date, there is no 


the method of labelling them, the tendency 

rance governing canned foods and ; 
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duct must be given. In’the case of foods covered 
aie cine; con aotual consumable net wetewill be taken into condinanesici In certain aly ey err 
< aeiglgegt t eae of the utilisable net weight may be replaced by the indication of the num ee 7 pieces 
eerie. seh Ser together with their size. In this manner the consumer will know exactly, a cases, 
Bee ita gcentity ct consumable product to be found in the container he purchases. 


tries in Latin America and Europe require, 
: United-Kingdom) pointed out that certain coun 
in Bears kon: eesti ation sosthe drained weight in the case of preserved fruit, in some cases. 


jea the products for which the drained 
: Union of South Africa ) said that in South Afr 

weight apht tack are determined by the standards in force, which also oo vps the minimum required 
uaiott, although it is not compulsory to state the drained net weight on the label. 


h Station, Campden, United- 
° ty Director, Fruit and Vegetable Preservation Researc 
2 Ral eel Deeeesint out that Canadian legislation aor phy irrtie a Phat Bo a OF eae 
{mum s are in ° 

to which a min drained weight is required, and that canne Tu ‘ Oat oe 

inition e* the minimum weight and how it sha e de 

other hand, Canadian legislation gives 4 precise def eh Abpea aaa tilda tere 

. tter is done by taking a certain number of samples, an e ru ay 

Lena yates more cans are tntne less drained weight than that stated on the label than it includes 

cans of which the contents weigh more than is stated on the label. 


of the weight after draining in the case of fruit, and more especially of berries, 
gives Bee pornener cus Seusteerations, for the drained weight of berries represents two -thirds eho re 
weight, which can give the consumer a wrong idea. It is therefore found preferable, in England, to ar . 
product placed in the container controlled by inspections at the factory itself, so as to check the actua 
net weight of the product before the can is sealed and not afterwards, in the form of the drained pao 
On the other hand, when the drained weight is determined by taking a given number of samples, allowance is 
made for accidental insufficiencies in the filling weight, for which certain tolerances are permitted. 


in the United 
In reply to a question by Mr. ADAM ( United-Kingdom ) as to the tolerances permitted 

States in fet reatatne the weight stated on the label, Mr. DUFFY explained that these tolerances are not made 
known to the public in order to avoid deliberate abuses in filling, since manufacturers, if they were aware 
of the official tolerances, might be inclined to place only the strict minimum of the product in the cans. 


With regard to camed fish, Mr. JUL (Chief of the Technology Branch, Fisheries Division, Food and 
Agriculture Organization of the United Nations) stated that in Demmark the drained weight is given for fish 
in brine and the total net weight for products in oil. 


He also mentioned that the F.A.0. has made a study of this question in connection with fishery 
products and has summarised the situation in various countries in a report which can be obtained on request 
from its specialised departments. 


c. International aspects of food legislation; necessity of co-ordination the national laws of the 
various countries 


This necessity was mentioned several times during the exchange of views on the statement of weight 


on the ec of containers. It was taken up more explicitly following the remarks made by Mr. LAGNEAU 
(France). 


Referring to Mr. HINTON’s ( United-Kingdom ) statement with regard to the legislation in force in 
various countries, Mr. LAGNEAU deplored the fact that in numerous cases national regulations make no pro- 
vision for the protection of descriptions of origin. He felt that public regulations should not only protect 
the consumer from the point of view of the hygienic and chemical properties of food, but should also give 
prominence to their organoleptic qualities. The latter depend on well-defined factors such as climate, cul- 
tivation or breeding soil, species or variety of raw materials used, etc.. National laws and international 
treaties do protect descriptions or origin, but this problem should be studied on an international level so 
as to put an end to names such as "Australian Sauternes” or "American Sardines". In conclusion, he expressed 
the hope that a resolution could be adopted by the Congress along these lines. 


Mr. HINTON (United-Kingdom) pointed out that certain countries have already adopted the principle 
of protecting descriptions of origin, though in a different manner. The attitude of French regulations in 
this field is well known. In the United-Kingdom descriptions of origin are also covered by definite legis- 
lation which stipulates that the description of the product must be so formulated as to leave the consumer 
in no doubt as to the origin of the product. Thus genuine port wine is to be found on the English market 


side by side with wines labelled “Port type", which, thanks to the word "type" are easily distinguished by 
the purchaser. 


Similar regulations exist in Denmark with regard to cheese. 


Mr. HALDEN ( Austria ) concurred with the views expressed by Mr. LAGNEAU. He thought there was a 
universal desire to establish international regulations on food qualities. He mentioned the Austrian Food 
Code which is now being revised and redrafted with a tendency to be inspired by and brought into line with 
the legislation of other countries. This tendency would be promoted by international contacts bringing to- 
gether specialists from several countries to ascertain and formulate tle questions of which a study should 
be undertaken. As far as he is concerned, Mr. HALDEN has been in touch with English and American scientists 
who are prepared to meet together in order to work out basic rules on points of the greatest importance from 
the point of view of health, such, for instance, as colouring materials for foodstuffs. 


Mr. ADAMS (United-Kingdom, in the Chair) agreed that the harmonisation of the various national regu- 
lations is incontestably a very live problem at the present time. He is a member of a committee comprising 
representatives of Canada, the United States and the United-Kingdom, whose task it is to keep a watch over 
any new laws which may be put into force in the three countries. In the same way, the United Nations Organi- 
zation takes a great deal of interest in the problem of unifying food regulations. Finally, the countries 


which signed the Brussels Pact have also held several meetings in an endeavour to bring out the possibility 
of achieving greater uniformuty in this field. 


ah Mas 


In conclusion, Mr. ADAMS felt it 
ey get it aide ee: Seaton nets tS serpan be asserted that the door is ajar and it would perhaps suf- 


for instance, to devote t ngress, such as the 2nd International Congr 
ics: : horough study to the problem and put forward suggestions and proposals 21sae aaa 


Mr. CADBURY (United-Kingdom) made 
Mise c a point of calling the attention 
Spalitiea te. west d = adhered to the C.I.P.C., that the said Sntecnayiunesiae ond seeiatnee ore tae 
g er into this question. He therefore expressed the hope that sald. be ea isen ae 


C.I.P.C. in the near future. t would be raised on the 


Mr. JUL ( F.A.0. ) said that the F.A.0. is full 
eA.0. y aware of the necessit 
SOS eae toe re fag dal it is also fully aware of the difficulties ioectaae for esoh of thera 
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goes without saying that F.A.0. 
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Mr. CHEFTEL ( Chairman of the Scientific Committee 
of the Comite internat 
Conserve, C.J.P.C. ), wished to assure Mr. JUL that the C.I.P.C. would be only too aind 0 Cane to the 


utmost whenever F.A.0O. might wish t 
vat ioker reptlations. gz © consult canned food manufacturers, through the C.I.P.C., on draft in- 


FIFTH MEETING 


(Thursday, October I8 - afternoon) 


ECONOMIC SECTION 


This section of the fifth meeting, presided over by Mr. E. MAYOLLE, Vice-President of the Conseil 


national du Patronat frangais, was reserved for the submission of papers on the cost and availability of 


canned foods compared with home cooked foods. 
Papers Nos. XXVIII, XxIx, XXX, XXXI and XXXII were presented. 


It was not possible to make a detailed record of the discussion which followed the submission of 
these papers, but it should be mentioned here that they aroused very great interest among congress members. 
The latter asked, on the one hand, that a more {important place should be given economic questions at forth- 
coming international congresses on canned foods, and, on the other hand, that on the basis of the above- 
mentioned papers, the C.1I.P.C. should direct its efforts to making widely known the data in the economic 
field which, if they ere made more extensively available to the public, can efficiently contribute to the 
development of canned foods in the various countries. 


SCIENTIFIC SECTION 


AGENDA : Bacteriology of deliberately non-sterile canned foods and non-enzymatic browning. 


Professor M. MACHEBOEUF, Chef de Service, Institut Pasteur de Paris (France), then Miss 
VY. ASCHEHOUG, Chief of the Bacteriology Department, Hermetikkindustriens Laboratorium 


(Norway) - 


CHAIRMAN : 


PAPERS SUBMITTED : 


PAPERS Es 
1. The bacteriology of semi-sterile fish preserves, especially 
paper No. XXKIII, submitted by the euthor, Miss V.- ASCHEHOUG. 


"caffelbiter™ and "anchovies", 


Institute for Fish Preservation, 
2. Studies on the production of anchovies at the Portuguese 
summary of the studies of Professor Ch. LEPIERRE (+) and J. MERCIER-MARQUES, paper No.XXXV, submitted by J. 


MERCIER-MARQUES, Chemical Engineer (Portugal). 


of canned hams, paper No. XXXVI, submitted by the author, 


‘ bacteriological examination 
: gg ra : Lille (France). 


R. BUTTIAUX, Chef de Service, Institut Pasteur de 
4. Studies on the processing of foie-gras, paper No. XXXIV, by P- ¥LEURET, J. DUROCHER, Miss 


M.L. THUILLOT, Miss C. TARDIVON and H. CHEFTEL, submitted by the last-named. 


per No. XxxVII, submitted by the author, C.H. LEA, Low Tempera~ 


5. Non-enzymatic browning, pa tniversity of Cambridge (United-Kingdom) . 


ture Station for Research in Biochemistry and Biophysics, 


SUMMARY OF DISCUSSION 


The following questions were taken up : 


blem 

bacteriology and related prob 
a) ticularly anchovies (page 10); att 
b) bacteriology of deliberately non-sterile canned meat (page . 


c) non-enzymatic browing reactions (page 11). 


s concerning deliberately non -sterile canned fish, par- 
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a smeeteHoldey and related problems concerning deliberately non-sterile canned fish, particu- 


larly anchovies 


to the papers submitted on an- 
Company Ltd., United-Kingdom ), referring 
Sa Gn. nactersological examination By pee suf tiasent eid ieee - bt berepie 

f deliberately non-sterile canned anc ovies. 

eet Re or nglieh preparations of anchovies which have been found to ki piece pl 
aE met logical point of view, but which were unsuitable for consumption on account o e oA oor 
Sade caveats Bakae amounting to as much as 60 or 75 % This would seem to prove phe bacteriologica 
ee ast bcs is not sufficient and should be completed by a chemical analysis of the product. 


ts is often very complicated. 
M Norway) remarked that the question of examining produc 
In many ee ences Nore and chemical examinations are still not sufficient, and the organoleptic 
of course, that the can has not become swollen. 


bstances may be due to 

“ a-Kingdom) pointed out that the deterioration of the fatty su 
the Roeieity Rie as eae as He therefore was not of opinion that the content in free fatty acids 
could be a basic indication with regard to the preservation of the product from the bacteriological point 


of view. 


: Z=-CAPONT Director of Technical Department, Unidén de Fabricantes de Conservas Ge Galicia, 
Spain) Weer iinet that in oir opise processed in Spain proportions of oleic acid as high as 2 % have Oo 
observed. All Spanish preparations are made with olive oil, of which the content in free rs ac ria q fe) 
the order of 0.1 to 0.15 % of oleic acid. In old cans contents in oleic acids have been noted ranging he 
Gi2 to 2.4. He aid not think that the high proportion of free fatty acids was due to bacterial activ fe 
because in the cans which were opened and which had an oleic acid content of the order of 2 % no increase in 
the proportion of oleic acid was ascertained after the can had been left for a week at room temperature. 


Mr. GUILLOT (France) expressed the hope that one day a systematic method of testing and examining 
deliberately at asine canned fish would be worked out, in the same way as that recommended by Mr.BUTTIAUX 
for the bacteriological examination of hams. He wondered whether this method could not, at least as to certain 
germs, be applied to deliberately non-sterile canned fish;the importance of the problem is obvious, in par- 
ticular as regards the detection of the Cl. botulinum and of staphylococci. The presence of the Cl. botu- 
linum in pilchards was reported recently by Mr. PREVOT, of the Pasteur Institute in Paris. As to entero- 
coccic staphylococci, they are among the germs which thrive on salt and their presence in canned mackerel 
has been reported in Italian and Portuguese papers. 


Miss ASCHEHOUG (Norwey) shared inthe hope expressed by Mr. GUILLOT. In this connection she mentioned 
the procedure adopted in Norway for the inspection of deliberately non-sterile canned fish intended for ex- 
port and which involves the following stages: incubation at 22°C for three weeks, followed by an organoleptic 
examination of a representative quantity of cans taken fromthe batch, anda search for available antiseptics. 


Mr. HINTON (United-Kingdom) raised the question of the use of hexamethylene-tetramine for the preser- 
vation of deliberately non-sterile canned fish. Pointing out that this antiseptic is permitted in Norway, ~ 
Sweden and Germany, he asked whether sufficient proof is available that it is harmless from the toxicological 
point of view. 


Miss ASCHEHOUG (Norway) stated that the advantage of hexamethylene -tetramine is that it does not 
have any hardening effect on the flesh of the fish, so that it can be said to be an ideal antiseptic for 
deliberately non -sterile canned foods. The permitted proportions are extremely small : thus, Norwegian 
regulations allow the incorporation in deliberately non-sterile canned fish of 500 mg of benzoic acid per 
100 g of product, and of 50 mg of hexamethylene-tetramine; the latter, moreover, disappears during the heat- 
ing of the product. 


Mr. MEESEMAECKER ( Technical Director of the Laboratories of the Fédération des Industries de la 
Conserve au Maroc, Morocco ) brought up the problem of the use of antiseptics on a more general scale and 
felt that the question was worth thorough study. 


Mr. CHEFTEL (France) was of the same opinion, and suggested that this subject be placed on the agenda 
of the 3rd International Congress on Canned Foods. Mr. CHEFTEL took the opportunity to make a few remarks 
concerning anchovies, in order to avoid any confusion in the minds of the audience. Care must be taken to 
éistinguish between the so-called "Norwegian" anchovy as prepared in the Nordic countries from sprats, and 


the anchovy prepared in the Mediterranean countries and on the Gulf of Gascony using anchovies properly so- 
called. 


chovies, 


These are, in fact, two different products. The Norwegian method of preparation consists in an 
anchovy processing which brings both enzymes and bacteria into play, since the quantity of salt added is not 
sufficient to saturate the water present in the fish. Anchovy processing as practised inthe southern countries, 


on the contrary, is carried out by complete saturation with salt, which gives rise to an autolysis process 
protected against bacterial action. 


In this connection the speaker mentioned studies which he has undertaken in collaboration with Mr. 
DEVEZE at the Endoume laboratory, and which are still going on. In spite of the fact that the results are 
still incomplete, these studies have led to ascertaining that there are bacterial species which can prolife- 
rate in a culture medium of which the salt content is higher than 20 %. It has also been found that the 


water present must be completely saturated if the product is to keep properly, and that it will not keep well 
if total saturation is lacking. 


b. Bacteriology of deliberately non-sterile canned meats 


Mr. CLARENBURG (Head of the Veterinary Department of the Public Health Institute, Netherlands) raised 
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the question of labelling canned hams. In view of the fact that these are o 

products, the preservation ard wholesomeness of which are dependent upon the Lemperature av high oon 
stored, he felt that some visible indication on the container label should show clearly that the te Fi 
kept in a cool place. For commercial reasons, it is difficult, at the present time, for exporters omni on 
country to do this when producers in another country do not. He therefore expressed the hope that an inten 
mational agreement would make the labelling of canned ham containers in this way compulsory. ¥ 


On the other hand, Mr. CLARENBURG would like to know what practical method 
the possibility of preservation of semi-preserved foods in cans of te ham type. The presence of see 
genic bacilli cannot be recognised as sufficient ground for refusing a product of this type, because there 
is no way of knowing the number of bacilli which can be tolerated in a non-sterile canned meat. In his o- 
pinion tanufactures must be controlled by incubation ata temperature below 35°C; for in order to avoid pos- 


sible swelling, it is wise to incubate the cans at a temperature of 10 cr 20°C. H 
BUTTIAUX’ opinion on these points. ce © vould ee 


Mr. BUTTIAUX (France) also felt, as far as he was concerned, that an international arrangement should 
be made leying down regulations on the indications to be placed on containers of non-sterile amen meat along 
the lines suggested by Mr. CLARENBURG. 


As to the method to be adopted in order to determine the possibilities of preservation of canned 
hams, it is not easy to suggest a choice. He did not think that a quantitative knowledge of the number of 
germs present is sufficient in this connection, in which the quality and character of germs are much more 
important. That is why he recommends the most detailed possible bacteriological examination of hems intended 
for export. If this examination does not reveal the presence of either Clostridium, or Enterobacterium or 
of Pseudomonas, it can be concluded that there is every likelihood - one can even say 99 chances out of 100 — 
that the product will keep perfectly. 


With regard to the presence of Bacillus, it appears to be of somewhat secondary importance, for the 


simple reason that deterioration due to Bacillus is extremely rare. The Bacillus play, in practice, such a 
very small part that every time a can is found to have swollen due to the action of a Bacillus, no time is 
lost in publishing the fact in a scientific periodical. However, the fact remains that this question must — 


not be lost sight of. 


In conclusion, Mr. BUTTIAUX was of opinion that a complete bacteriological examination with syste- 
matic identification of the germs present suffices to furnish indications asto the preservation of the hams 


examined. In the method recommended by him, he advises incubation at 370C, but only for 24 hours. This pre-— 


liminery test appears to him to be all the most interesting in that it permits of eliminating swollen cans, 
for it is his opinion that a good canned ham must be able to withstand incubation at 37°C successfully for 
24 hours. However, it would not be reasonable to continue this incubation for eight to fifteen days - as is 
done in certain foreign countries - and then to conclude, if there is swelling, that the product is of bad 
quality. 


On the other hand, it cannot be definitely claimed that a product which has successfully undergone ~~ 


incubation for 24 hours at 37°C is to be deemed to be of good bacteriological quality. Such a conclusion 


would be too hasty and uncertain. The preliminary incubation test is all the more useful in that it promotes, — 


in a way, the culture of all the germs existing in a latent state and which are capable of being brought to 
life; it thus substantially increases the chances of a positive bacteriological examination. 


Mr. KNOCK (Metal Box Company of South Africa, Union of South africa) intervened to remark that o- 
pinions on the bacteriological quality of hams are highly divergent. In this connection he pointed out that 
in South Africa any canned ham containing non- sporulated germs is considered unacceptable; the presence of 
non - sporuleted species in a ham leads not only to the rejection of the can complained of, but of the whole 
batch of which it forms part. 


as " is a very general one; he 
Mr. BUTTIAUX (France) explained that the term " non-sporulated species 
therefore did not think it possible to adopt this point of view, because this bai mean, in France and 
Englend, for exauple, rejecting approximately 90 % of the hams available on the market. 


i king a bacteriological 
“ or ( France ) would like to know the minimum time necessary for ma 
ex er a hem Dyabatne to the method recommended in Mr. BUTTIAUX’ report. On ae ee hand, be 
a the number of samplings to be made on a batch of canned ham in order to be able to fia ca 
- Geet its alities. He deplored the lack of precise regulations on this last point, Se n ~ s ope 
Se easination of a single ham cannot be deemed sufficient to permit of drawing conclusions or 4 


batch. 
Mr. BUTTIAUX (France) stated that his method of bacteriological examination of hems usually takes 


an experienced tester four days- | i... 
B to know whether the ham canning n ry 

j p issements Ed. MATERNE Belgium) wished 
has not ee ROE ace the gelatine by a low methoxyl pectin, which would have the advantage of being 4 


non-putrescible jellying agent. lated, vecause the ham genus is,in 
Mr. BUTTIAUX (France) did not think this method could be contempla ’ ine nanufactureeaaae 


a a 


not be obtained with pectin. 4 reminded the mee 
ned Mr. BUTTIAUX’ opinion ane rm elts if 
age gortgn Sea een de caite different gustative characteristics: | . gelatine oy nella and 
properties of ear. rl repared with a pectin with high methoxyl con rt toh to jelly, made aan 
ape cane $e Beer eioes quite a different sensation from that produced by an 
t+ very elastic ~- 
pectin  Beerger a low methoxyl content. 


c. Non-enzymatic browning reactions : 
| i ijted-Kingdom 
ation Research Station, Campden, Un 

Fruit and Vegetable Preserv 
Mr. ADAM (Deputy Director, 
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reported on tests during which he noted the formation of the taste of malt, which is characteristic of non- 


zyma i reactions in products subje 
penn wa etree es chaerred simultaneously, but it was not possible to notice any changes in the amino- 


de on products subjected 
a@ carbonic acid contents. Similar observations have been ma 

ae at B5cc.. The speaker would therefore like to know whether these changes are to be deemed to 
be phenomena belonging to the category of non-enzymatic browning reactions, and whether there is a chemical 
test by which this can be determined with certainty. 


fect and cause between 
- dom) stated that there is doubtless a relationship of ef 

he ph eect eM on Bee one hand, and the duration and temperature of the heat treatment on be 
eens mane Thus, in the case of powdered milk it is recommended that high temperatures be applied only for 
the shortest possible time so as to avoid undesirable changes in colour. 


f non-enzymatic browning to be 
to the chemical tests which would enable the phenomena o 

Ber actect aye any doubt whatever, on the contrary, the question is a very complex one and research 
becomes more and more complicated the more one's knowledge of these phenomena is increased. 


- tic browning are linked up with at least four different types of re- 
actions. patti siesta, cu (s Reeaentt there ante no doubt of the fact that there is definite cetera ae 
between the amine group and the reducing sugars. But in the case of vegetable products, and pret epee 
larly of fruit, where the amine group does not intervene, the most impdrtant part in the browning reactions 
is played above all by ascorbic acid and the carbohydrates. 


uestion by Mr. PILNIK (Director of Research, Central Citrus Products Research Labo- 
ratory Say binds Te then Gepiei ned that in the development of the browning reactions the maximum colour 
shown on certain curves corresponds to optimum relative moisture, rather than anything else, for the evo- 
lution of reactions which are superimposed on each other. Thus, in a study of the reactions occurring bee 
tween synthetic proteins and glucose, it has been possible to bring out clearly two reactions: one - pr — 
- which takes place between the aldehyde radicales of the glucose and the amine grouping of the protein 
and leads to the formation of a colourless condensation product. In a second stage of the reaction which 
occurs at a maximum of 60 to 65 % relative moisture, this product then becomes transformed into a very brown 


product. 


Mr. HINTON (British Food Manufecturing Industries Research Association, United-Kingdam) expressed 
the view that in its present state the nomenclature relating to non - enzymatic browning reactions involves 
too many generalisations and abounds in concepts which are too vague. He wondered whether the day is ap- 
proaching when it will be possible to define these reactions more precisely by giving them names which usu- 
ally characterise chemical reactions. 


Mr. LEA ( United-Kingdom ) replied that these generalisations are partly due to the fact that, in 
spite of the chemical individuality peculiar to each type, the non-enzymatic browning reactions have many 
points in common and, above all, bring about common effects. He nevertheless agreed with Mr. HINTON on the 
necessity of establishing to the fullest possible extent a new and more precise nomenclature for browning 
reactions. But as in many cases there is complete ignorance of all the details of these reactions, it is 
inevitable to use general terms in the meantime. 


Mr. FEIGENBAUM (Food Industries Department, Ministry for Agriculture, Israel) pointed out that in 
the case of several products, particularly fruits and citrus juices, thiourea has been found to be a valuable 
inhibitor of browning reactions. The drawback of thiourea, however, is its toxicity. 


Mr. LEA ( United-Kingdom ) stated that in the case of citrus juices, especially orange juice, the 
browning reactions are fairly complex. Ascorbic acid is an active inhibitor of browning, but it becomes 
transformed into dehydro-ascorbic acid, which appears to be an excellent forerunner of browning. As to the 
inhibiting power of thiourea, it can be assumed that it intervenes as an agent which protects the ascorbic 
acid against oxidation, just as do cysteine and several other compounds containing the hydrogen sulphide 
group, which show anti-oxidation properties. 


Mr. LAVOLLAY (Professor at the Conservatoire National des Arts-et-Metiers, France) remarked that 
the anti - oxidation action of thiourea on ascorbic acid is a fact which was established some ten years ago. 
When thiourea is added to amedium containing ascorbic acid, auto-oxidation and even oxidation of the ascorbic 
acid catalysed by the enzymes are inhibited to a very great extent. Now, auto-oxidation of ascorbic acid is 
accompanied by the formation of peroxyde of hycrogen which can react on certain easily oxidable substances 
in the medium to give rise to coloured products. This explains the fact that the presence of thiourea pre- 
vents browning to the extent that browning is due to chromogenous oxidation by the peroxide of hydrogen; in 
fact, by inhibiting the auto-oxidation of the ascorbic acid, the thiourea opposes the formation of peroxide 
of hydrogen in the mediun. This phenomenon would seem to be similar to the induced oxidation of florizine 
by ascorbic acid on contact with the air, which has been studied by the speaker in collaboration with Mr. 
NEUMANN. Experience has shown that when small quantities of ascorbic acid and florizine are acdec to water 
with a pH comprised between 7 and 9, the solution quickly turns red on contact with the air. It has been 
established that what is happening here is an oxidation of the florizine by the peroxide of hydrogen arising 
out of the auto-oxidation of the ascorbic acid, and that all substances which oppose the auto-oxidation of 
the ascorbic acid inhibit the turning red of the solution, or, in other words, prevent browning. 


However, it is not out of the question that the acid can act in some other manner to bring about 
phenomena of browning. 


Mr. SASZ ( Switzerland ) remarked that it would perhaps be a mistake always to try to link up the 
oxidation of a product with the presence or absence of ascorbic acid. Browning phenomena can be noted in 
tomatoes and citrus fruit juices in spite of the presence of high non-oxidised ascorbic acid contents. 


Mr. LEA (United-Kingdom) supported Mr. SASZ’ remarks and confirmed that .it is not always possible 
to prevent browning reactions by the quantity of ascorbic acid. Browning phenomena may just as easily occur 


puees+* containing a large proportion of ascorbic acid as in the presence of very small quantities of this 
acid. 
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CHAIRMAN : V.J. DRESCHFELD, Sales Manager, Food Cans, Metal Box Company (United-Kingdom). 
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1. Developments in tinplate technology, pa HEDG: 
per No-XXXVIII, submitted by t 
D. Sc., Ph. D., A.R-I-C., F.I-M., Director of Research, Tin Research Institute (Uni ted-Kinedomt amen si 


2. Developments in tinplate and tinplate container manufacture in th 
e Uni Stat 
ee date de aed “agen Si mserties ah pet D.Se., General Manager of Research, tbr ices Oana 
oW. > D. SC. visor echnical Laborato Ameri 
CLARK, Vice-President, american Can Company (United Statentat Pores Can Company, ee 


3. Developments in the manufacture of canned food containers aper 
author, F. JAKOBSEN, Director, Research Department, Pl&tmanufaktur (Sweden). ed Ho. Xi, eS ee 


4. Development of aluminium cans aper No. XLI, submitted bd AARLAND 
Chemist, Hermetikkindustriens Laboratorium faereeyy ; ene A ae 


5. International standardization of tins for processed foodstuffs, paper No. 
the author, G. WESTON, Technical Director, British Standards Institution (United-Kinedom)s sate eee 


SUMMARY OF DISCUSSION 


The discussion which followed the submission of these papers covered more particularly : 
a) problems of tinplate corrosion; 
b) the behaviour of aluminium containers (page 14); 


c) progress of the work of international standardization of containers and the attitude with 
regard thereto of the organizations concerned in the United States and Canada (page 14). 


a. Problems of tinplate corrosion 


The fact that the causes of certain cases of " swelling " which have occurred in France on canned 
fruit remain apparently inexplicable led Mr. LAGNEAU ( Director of the Union nationale des Fabricants de 
Conserves de Fruits et de Confitures, France ) to ask that some method be contemplated of making more ef- 
ficient research into the veritable causes of such accidents. He hoped that the characteristics of the base 
steel would be determined by the steelworks and that it would always be possible to identify the various 
batches made up so that, when such an accident happens, observations can be made which would serve as a guide 


for the research. 


Mr. HEDGES ( Tin Research Institute, Uniteé-Kingdom ) linked up Mr. LAGNEAU’s suggestion with the 
standardization of tinplate which, as he says, coulé be of great importance from this point of view both for 
the container manufacturers and the canning factories, and which shoulda therefore be taken into considera- 
tion by the Permanent International Committee on Canned Foods. 


Mr. CLARK (Vice-President, American Can Compeny, United States) mentioneé that in his country measures 
similar to those suggested by Mr- LAGNEAU have been taken with respect to beer containers; but as it is some- 
what difficult to obtain the agreement of the iron and steel industry with a view to identifying the products, 
he felt that the technical departments of the can manufacturers were better quelified to analyse the problems 
raised and endeavour to ascertain the causes of corrosion. 

the surfaces of the tinplate when 
Finally, Mr. CLARK pointed out that the marks used to identify 
they are given different thicknesses of tinning may be 4 means of ascertaining the origin of the ee 
a-Kingdom ), considering the quantity of tin available 
ered maateat arate eh nk this metal which it is sought to achieve by reducing 
eee Bee ene wo sige sy fe Seally necessary. He emphasized that world resources in tin 
s of the nn more an fe) e . 
ie Bpernitety adequate to catisty consumption and that, as to the future and faced wee ee ae pean 
en entiy or Gene on iat ce dil aga at PO ae her ir whiol was exploited many, many 
rospected. alaya only %o . 

Bevine oe. like vormwall, can still produce 10,000 tons of tin metal per annum for a whole on : : 

thet the price of tin 1S aiso 
HFE in the Chair United-Kingdom) pointed out, however, 

largely Pe ce ipie fae ae endeavours to make a saving in the weight of the metal used. ’ 

Returning to the problens of eer ot property so - celteds Mr; Chee) wowld iake to euphesise that 
Benes AbOry TI Sopherpenaapabie ee SO ROBSEN’s theory with regard to the period of disinteea es ace 
ey er ne 1b app rs to him that the technical progress made during the last few years 4as ett et a y 
tin coating, 7% apps rties of the steel are factors predominating, by far, on e role an 
shown that the quality aa Ao a a whether at least theoretically, it: would not be possible to 
thickness of the tin SE alhabababegal ‘ olecular coating of tin on the surface of 


er square mile but at least a monom 
ee tron not one atenet the product has a sufficiently high concentration of stannous ions. 
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@ that research work was done fron 
i Mr. LAGNEAU’s suggestion, Mr. CHEFTEL state 
1921 to tee scarier states, on the one hand, and, on the other hand, by the Institut de la Conserve 
and the Ecole de la Conserve in France before the war. ers an 
t poss e to wor ac ° 
ns were identified, observations were made, but it was no 
it sna ror the behaviour of the aifferent batches of iron. The problem is ne . eee a ae 
mais Ptabause the factors of corrosion arising from the tinplate, as well as from ce products contained in 
cha cans are excessively numerous, and others are always being added which were hitherto unknown. 


of experiments he is now directing, according to 
which ave atta tepeea Sei aa Sarde eee anwicnatede in certain canned products, which had not 
yet been suspected and which is nevertheless excessively widespread. 
Mr. CHEFTEL proposes to publish the results of these experiments as soon as he has been able to 
eliminate all doubt as to their applicability. 


d to gerralisation and emphasised 
n conclusion, he urged the exercise of great caution with regar 
that Per cageton of the causes of corrosion calls for experiments on a really enormous scale. 


b. The behaviour of aluminium containers 


Mr. TAARLAND to enlighten him in greater detail as to magnesium and aluminium alloys, 
Mr. ADAM Greece eolceston: Fruit and Vegetable Preservation Research Station, Campden, United-Kingdom) in- 
formed the meeting of his personal experience onthis subject. He had noted that the addition of magnesium 
to the aluminium gave some mechanical advantages - the resistance of the cans to pressure and rough handling 
was increased - but that, as against this, the nunber of accidents due to corrosion also increased. 


On the other hand,with regard to the 2 S and 3 S alloys, Mr. ADAM had found the 2 S alloy too soft 
and the strength of the cans made of it too small, but the 3 S alloy appeared satisfactory to him from various 
points of view. 


Mr. TAARLAND regretted that he could not give Mr. ADAM any information on the ground of his own 
experience in connection with magnesium alloys,as the laboratory tests were made in Norway by the aluminium 
manufacturers and not by the departments to which he belongs. However, he particularly wanted to point out 
that the drawbacks noted by Mr. ADAM (corrosion) in the case of magnesium alloys should not be very great, 
as the cans are always sold varnished. 


Mr. BORCSTROM (Director, Svenska Institutet for Konserveringsforskning, Sweden) expressed his sur- 
prise at the fact that the Stavanger laboratory had noted that the use of aluminium for dairy products had 
given bad results, when in other countries it is used more especially for those same products. He supposed 
thet when favourable results are achieved it may be that a special alloy or varnish is used. He asked whether 
any information could be given him on this point. 


In this connection, Mr. CHEFTEL (France) explained that aluminium has its place as packing material 
for canned foodstuffs, but that during the last few years there has been an excessive tendency to recommend 
it on a commercial scale as being suitable for any product whatever. He was afraid that if this propaganda 
were persisted in, it might lead to disaster. He added that it must be admitted that aluminium is not suita- 
ble for certain products and that one of the drawbacks of its use is certainly the fact that its low mechani- 
cal strength makes it necessary to use special machinery for sterilisation, and to take precautions so as 
not to illtreat the cans too much. 


c. International standardization of containers 


In connection with paper XLII submitted by Mr. WESTON, Mr. Henry SAINT-LEGER, General Secretary of 
the International Standardization Organization (ISO) made the following statement : 


" I have really very little to add to the excellent report of my friend Mr. WESTON, Technical Director 
" of the British Standards Institution, Member of ISO for the United-Kingdom, and which is in charge of the 
" Secretariat of Technical Committee 52 of ISO - Hermetically Sealed Metal Food Containers. 


* ISO now has 32 member bodies and its purpose is to co-operate in improving the standard of living of 
" all peoples throughout the world, wherever they may be living. 


" Our Constitution states that ISO can co-operate with other international organizations dealing with 
related questions, particularly by undertaking, at their request, studies on standardization projects. 


" Moreover, our directives stipulate that a technical Committee may apoint one of its members to en- 
sure liaison with other international organizations, after approval by the Council. 


" That is our denocratic way of pursuing our aim. I am happy to say that this liaison between Technical 
Committee 52 of ISO and the Permanent International Committee on Canned Foods has been and will continue 
"to be very efficient and very constructive. 


I will take this opportunity to give you here the latest news of international standardization: 


" The Economit Commission of the United-Nations for Asia and the Far East (E.C.A.F.E.) which has just 
" finished its work in Bangkok, has stated that it was prepared to assist the nations of Asia and the Far 
East by means of standardization, and has decided that this assistance should be given through ISO. 


a {i a ae in my opinion, very constructive news, which will help to make the world a better place 
o live in. 


Mr. WESTON wished to add the following to his paper, so as to show how profitable standardization 
can be: standardization voluntarily carried out by the paint industry of the United-Kingdom has enabled the 
number of shapes and sizes of cans used to be reduced from more than 800 to 26; a single manufacturer has 


eee (ee 


estimated that for only two of h 
Soaeestexlirs pecan y ; fe) is factories, the total saving was of the order of one hundred thousand ~ 


Then, with regard to ISO’s relations with other international bodies, Mr. WESTON stated that there 


are a great many specialised international organizations which, in the course of their work, are invariably 
? 


led to consider matters of standardization, b 
, but whose resolutions, whatever may be t 
eine rancuetty copheciced ty the tte transformed into wstionel stengarde aaa 
y e speaker, of proceedi as the C.I.P.C. 
Say Ue daeer grag relations with ISO and seeing that all redclukieee relatineiea Bnet cer tiene 
e o that body so that they can be converted into international standards. ortiz ae 


Mr. WESTON having completed his statement, Mr. CHEFTEL (Fr 
° ance) would 
aan of the parties concerned on the other side of the Atlantic, and cde Me pi Staten 
o the proposals which have been adopted by ISO ? ; 0 ee : 
: 
( 


Mr. DRESCHFELD expressed the view that it would be hi 

ghly regrettable if the re 
NEE Ae it ee certain na canned goods than all the European countries See chor, ware tee 
eee e work which the C.1I.P.C. and ISO Technical Committee 52 have taken in hand sO 


For this reason he joins in Mr. CHEFTEL’s question, as does also Mr. B u 

‘ ° - BACQUIAST (Cent ’ 

“pape hele eee rule eo like to know why the United States mW rer not metal Pie 
° ee o obtain some enlight ada’ ~ 

EEG peter nye ghtement as to Canada’s position withregard to standard- % 

Mr. WESTON admitted that ISO Technical Committee 52 is extremely disappointed at not having been . 


able to obtain more active collaboration on the part of the trans-Atlantic countries but h 
eh ’ : 
constant negotiations which were being carried on, it would eventually be assured. ‘ bi * shee 


Mr. CLARK (United States) did not feel he was ina position to give a precise reply to the questions 
raised by Messrs. CHEFTEL, DRESCHFELD and BACQUIAST, and did not think his American soll eaahina were ate better 
able to do so. ve 

Mr. FEIGENBAUM ( Food Industries Department, Ministry for agriculture, Israel ) would like to now 
whether, within the framework of international standardization of containers, the question of the quality 
of the cans - for instance, resistance to pressure - is being dealt with. r 

Mr. WESTON replied that this question could only be taken up in the future, because the activity 
ee oe Technical Committee 52 is at present entirely taken up by the sole question of the standardization 
of sizes. 2s 


With regard to the work of international standardization, Mr. CHEFTEL (France) wished to ensure 
that there was no misapprehension in the minds of his American friends : on the one hand there is the Perma- 
nent International Committee on Canned Foods, a private body which is highly desirous of enjoying the co- 
operation and assistance of the transatlantic canned food industries and related industries, and , on the 
other hand, there is the International Standardization Organization, - an official inter-governmental body; 
Mr. CHEFTEL expressed his surprise that the Americans and Canadians were not participating in the latter’s 
work; whereupon Mr. WESTON added that Canada and the United States take a very active part in ISO's work, 
and that from this point of view Technical Committee 52 is an exception. . 


SEVENTH MEETING 


(Friday, October 19 - afternoon) 7 
AGENDA : 1. Reports on the Permanent International Committee on Canned Foods (C.I.PiGuse : 

©. Resolutions of the Congress. ; 
CHAIRMAN : R.V- MANAUT, President of the Permanent International Committee on Canned Foods (C.I.P.C.)- 
REPORTS SUEMITTED : 


1. The past, present and future of the 
(c.I.P.C-), paper No. XLIII, submitted by the author, R.V- 


Permanent International Committee on Canned Foods 
MANAUT, President of the C.1I.P.C. 
ic and technical work of the C.I.P.C., paper No.XLIV, submitted by 


t on the scientif 


the author, H. CHEFTEL, Cheirman of the 


3. Report on the work of the C.1I.P.C. 
author, P. PEISSI, General-Secretary of the C.I.P.C- 


in the economic field, paper No. XLV, submitted by the 


BRIEF MINUTES OF THE MEETING 


The two last-mentioned reports constitute the "Balance Sheet" of the activity of the C.I.P.C., and 
as such they were submitted by the Chairman for approval by the Congress. 
The Congress approved them unanimously. This approval is covered by the 
in fine age 17). 
as. a os been read and in connection therewith, Mr. Morgens JUL, 


ts had 
gd lace epee are er erie ee iculture Organization of the United-Nations 
Division, Food and Agricu gz 
cto. the Technology Branch:, 2ifuportance of the work of the C.I.P.C- and the position of the said Com- 


first Resolution of the 


CCC 


~ mittee with regard to the F.A.0. 


This statement was Peon te suecest ions: 18c6ny Manse e- BORGS ates 
E itutet for Konserveringsforskning (Sweden) and CADBURY, naging rector, Br s an- 
Beate ea ieaivedcstnccom) » that the work of the C.I.P.C. be extended and a third International Congress on 


Canned Foods be organised. 
The essential passages of these statements and sugeestions are reported hereunder. 


The Chairman invited the congress members to take the floor and express any comments they wished 
to make at the end of the 2nd International Congress on Canned Foods. 


Mr. JUL felt the time was opportune to express, on behalf of the Food and Agriculture Organization 
of the United-Nations, all its wishes for the success of the C.I.P.C. and also to its chairman. He would 
like to congratulate the C.I.P.C. most particularly on having taken the initiative of organizing the 2nd 
International Congress on Canned Foods and on having succeeded in interesting so many prominent people the- 
rein, whose participation is the secret of the success of all international meetings. 


Dealing with the respective tasks of the F.A.0. and the C.I.P.C., Mr. JUL asserted that these two 
bodies do not duplicate each other. The C.I.P.C. is a private association of industrialists, F.A.0. is a 
governmental institution, and, on both the international and the national level, governmental organizations 
need profesional organizations representing Industry, to advise and assist them. 


As to possible co-operation between the two bodies, Mr. JUL gave the assurance that F.A.O. is ready 
to collaborate with the C.I.P.C. with regard to a whole series of questions. 


As an example of the work done by the C.I.P.C. and likely to be of interest to F.A.0., Mr. JUL 
mentioned that which had been done in connection with methods of analysis. F.A.0., in turn, would be able 
to assist the C.I.P.C. with respect to statistics, in view of the facilities which it, as a governmental 
body, has to obtain information from the most official sources. 


Alluding to the progress of the work of C.I.P.C., Mr. JUL emphasized that it is not possible to 
achieve results quickly, even though each country may admit the utility and even the necessity of a certain 
internetional unification in many fields. . 


Mr. JUL expressed the hope that witHin the near future the C.I.P.C. would receive greater support 
in various countries, and, with this end in view, advised it to circulate its publications even more widely, 
which in many cases are excellent library documents. 


Mr. BORGSTROM suggested that the C.I.P.C. should create new working committees and, in particular, 
a Committee on Legislation, which would make a thorough study of the various national laws on canned foods, 
so as to submit proposals for unification to the different countries; a Committee on Propaganda, with a 
view to determining the means to be employed vis-a-vis the public so as to develop the consumption of canned 
foods; a Committee on Nutrition, a Committee on Packing, by reason of the importance of the latter in the 
field of canned products; a Committee on Equipment, with the task of studying the development of the e- 
quipment of the canned foods industry. He also suggested that the C.I.P.C. should increase the number of 
its Committees in charge of setting up standards product by product. 


On the Chairman’s proposal, Mr. BORGSTROM’s suggestions were unanimously adopted by the Congress. 
They are covered by the 2nd Resolution reproduced in fine (page 17). 


Mr. CADBURY drew a parallel between the lst International Congress on Canned Foods in 1937, which 
gave birth to the C.I.P.C. and the present Congress, whith, it seems to him, will be extending the field of 
activity of the C.I.P.C. 


He read a draft resolution (3rd resolution reproduced in fine) which, on the Chairman’s proposal 
was unanimously adopted. : 


sing ie 


RESOLUTIONS OF THE CONGRESS 


Iss RESOLUTION 


" The 2nd International Congress on Canned Foods after having heard the reports made b 
PEISSI, Secretary-General and Mr. CHEFTEL, President of the Scientific Committee CLP. 2 
work of the C.I.P.C., adopts the said reports." of Bho Ooh ae 


2nd RESOLUTION ' 
® 
" On motion by Mr. BORGSTROM (Sweden), the 2nd International Congress on Canned Foods suggests to 
the C.I.P.C. that it should extend its field of activity still further, particularly by creatine Com- 


mittees : Committees on Legislation, Nutrition, Packing, Equipment, Propaganda (selection of arguments to 
be taken as a basis for the promotion of consumption of canned foods}. 


" It also suggests that the activity of C.I.P.C. be extended to studying the setting up of standards 
for individual products, and that new Committees be created for this purpose.” 


3r4 RESOLUTION , 


" On motion by Mr. CADBURY in the name of the United-Kingdom delegation,the 2nd International Con- 
gress on Canned Foods asks the C.I.P.C. to organise a third International Congress in 1956 and, in this con- 
nection, requests the said Committee to take up the studies and continue the work inspired by the discussions 
which have taken place at the Congress during the last few days, with particular emphasis on : % 

1. the various subjects brought up for research; 


2. the improvement and co-ordination of regulations governing international trade in canned 
foods; 


moting consumption thereof." 


3. propaganda, based on the nutritive and economic value of canned foods,with ea view to pro- 
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